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Cloud orchestration helps arrange and coordinate the business processes or
workflows to obtain the ultimate and efficient virtual computing resources
management. The cloud orchestration standards are introduced to sguide the
development of the orchestration tools. TOSCA is an important new open cloud
standard, introduced and approved by OASIS. Using TOSCA, the cloud providers are
able to define the interoperable description of services and their relationships, and
to enable the portability and automated management across cloud platforms and
infrastructures. However the verification of the cloud orchestration design with
TOSCA is still crucial to ensure and alert when the safety properties of the cloud
design are violated. We propose an alternative mean to do the formal verification of
the cloud orchestration design by superimposing the relevant BPEL of web services
over the existing TOSCA description of a cloud orchestration. The resulting formal
model of the superimposition between BPEL and TOSCA defines not only the
orchestration of the web services but also their service interfaces and the
corresponding high level behaviors of the services. In this thesis, the BPEL
interaction of the cloud orchestration are focused only and defined using the linear
temporal logic formula. Our formal model is correctly written in Promela and

formally verified using model checker SPIN.
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Funnsgrunansiayldatiuayunisoenuuuagimunssuurendnasuunaas iy
neanuldunisimumnesgiulaongudlvuinisaandisuniiofuluamgnssunis
¥9 419188 d (The Organization for the Advancement of Structured Information

Standards: OASIS)

lun1sidmeaniunldnudsliiineotiglun1smuasuainugnievednis

¢ s I a I3 s al v ° ] 1Y)
PONUUUITTUULDNALIS laslanizeg19895zuutenAnlsNUTEnaun18n159IIusTINAY
YOUWOIIA (Service) #7199 FINOANIUNAUDNINTFIUN1TWTDULEUTILATIAT199D9
anrtnenssurenduisiaiduegied agrelsinuniseenuuudiungfnssuvesszuy
¢ caa = YR a & ca . v a v
waNALITNIN1TWeNleaiulusruunugsiaIuIvwesia (Web Service) dnflould
\3esiiaTina (Business Process Execution Language: BPEL) [3] TuniseSuiuuazlala
NaAINTANRITINAUNANIDE TR Y HYININeTnusILauefianTTuN1ToaNLUY
sananiielvieenwuuaiunsathiinanazneanianldnusiuiulamenisinsgida
wonantlufanssulainisiiudeyaluneaniielvirluniuasunisesnuuunis
Ufduiusvesdima dmsumsnuasuduvilalagliisnivaeudagudey Feaunsai
mImuasunnanURd Ay UeEs Wy AuaudRdumulasnievesszuy WWudu Tag

Ao | Y & ° a o A v a I3
ndslddpainulusunsuduin lnguuuiasudagudenaiisainneaniwaztinaidy
WUUTIRBININ I MUANITUSFURUS I8nINNTYINULAazdIuLaY vilkuudaeelll
LA IULLDANTUNITNIUFDUMILIATDINDATILUUTNADINHVO UL Lazan U
Tun19IUERUSULTDILNIAINNSIAANITINAIEN UL TIUIUNN LEDLTBUAULUUT 8D

A51991n UL NaneNaLAeN



1%
6 =2

mAneinusidsaueuumsunmstmean@eimuanmnuessuuiass
wavaawsazesrUsenavlussuy uldusslevilunismuasunisufduiusvesting
lngldimatianisniuaeuiBeguily (Formal Verification) IngnisudaaeaniuazUinalv
ogluguvesuuudrasadegutsiineieslilunsmuasunisufduiusvesding anw
Tnsiuan (Promela) wazip3osdioady (Simple Promela Interpreter: SPIN) %ngaaﬂm
14 Tngnwilnswarannsnthinldesueuuuiiassuesszuugendunasl uaziedosile
afuanunsmhnwinsianuvhnismugeuiieuiunsuduiusvesdinadifmuaty
MUY (Pattern) wazATmdasN1s (Requirements) Tngmsfnuantsy fausiusiay
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Language: XML) %300118121840101uea (YAML Ain’t Markup Language: YAML) 114
a g v Y o d‘ = a k4
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awidmaifuniviendiduneadldlunisiauinszuiunimiagsiaainiiv
wosda [6] lnen1suintwiduiiagleaduea (Web Service Description Language:
wspL) snldluniseSuredeyaveaiuwesia 1Rsafuuinssesiunazeuislasaaing
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sULuuNsdsunszuIun I shafiuanaisty Salinisfnuantvdinatusiiie
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waa (Web Services Flow Language: WSFL) 99nuuulagussm IBM Lazn 1w ionglasa
(XLANG) fioonuuulnsuismlulasvenyi (Microsoft) wazimunoenudunesdunsn
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nszUIUNMINNEIRIUUTUIeesIa uagdagtulisndddudeduidagiea-Tina ety
20 fdwesmwdmalsiunsesnuuuliilassairsuvuawiendiduuea uazilfds
TunisiFenldvinisduimesia lneyaddsiivszneufuiaginasani siisuaes
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- <receive> Tlunisiuuanszurunmsvnsgsnadsasduniswensedniasi

NN

- <reply> M@ mMSUdUMIESIiDRaUNGUI AR UNIAIUNTEUIUNS

N9GINT

- <assign> liervundnasndeyaainsunimildluddnsumiamil

<throw> ldlunsssydotianainfiintu

<wait> TlunsivualinssuiunsmegsiangasenussesIamils

<terminate> Ll @8 NANNTFUIUNITNNGIAIVILA

2.2.2 gpmdssyynanssuludnyasivualasiasnesilenissiungy
gaAdlun1ssaunguAInTsuiugudiseiuszgnldiumuaNEsdus
¥ é( U

MULEEATNNTEUINNTNNGINANTUTaUTY Inedlidedil

<sequence> lEiuualinguAInssuNviuaRuEeaiu

<flow> seylvgaAdatiuyinnuiulubuuunu

<switch> mnualvnanssunusuudenihmuteulunssyll
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]
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o
bIRNTD
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9

- <partnerLink> T4 uunnnuievessiintesweiuivmesia

- <variable> lierinuna1fudslunseuIun1IMegIna
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2.4 MANN1INTIVFRUAMENTAAINUADANEVDITLUY

n1smauaeuinalu 2.3 awnsavinlinsageunginssuvesssuulalutunauns
ponkuy Inendilifaaimuigeniwisdunn [7] wagn15n3aaudsiinIsseyn audives
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2.5 Aelnsataraly

awlnswandunwilddassnssuiunsuazgnldlunisnseaeungiinssuves
nsEUIUNSIIIunSauiy (Concurrent) Tnganunsatinluldnsisasuninugniosuy
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XSPIN
Front-End
(TelTk Code)
Y
¥
PROMELA m | LTL Parser
Parser B and Translator
/ | \
1. Syntax Error 2. Interactive 3. Verifier
Reports Simulation Generator
Y
b4
Optimized
Model Checker
{ANSIC code)
v
Executable
Counter-
On-The-Fly
E o
xamples Verifier

ANA 2.7 1AS9E519UB9N15INABIMATNIUADUMETY [5]
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Tunwd 2.7 Tusasslmiudstunaunisinauressatulunisdiasswazniuasy lng

wngatu (XSPIN) iudrufnserldeuvealu iesugaidmwadnsiuaiiay uoai-weaid

¥

1A LEUNISAAIY FeaunsaudstaRanatntuliansalnFudinn wazaunsaudunusiu

N15318BINYINIIUIILVUAINIUADUNAUNINNTUADUAS19AINIUADU LALTFHINIUABUILHIU

Junaulun1sUsuLssuUINaasiausatin lunuaaunisyinaule

[

2.6 9UIYMNYIVDY

2.6.1 97143398 Towards BPEL in the Cloud: Exploiting Different Delivery Models

for the Execution of Business Processes Ing T. Anstett [3]

Tud A.6. 2009 NUAITIULEUDLUUIIADINTUANUUADANIWALAIUUNYDDD

lnglansTEAUTUTLUUAHNFULUUYBIUT N TN saINTE U TN g shaslday

a 3 1 &) v
YUUINTAAIALUIDDNLUYL 3 ANy

1)

laseasiefiuguusnisuseleteiaiea (Infrastructure as a Service:
laas) Fadumsudszulassadaiugiuvesszuulegluguuuuvesusnis
Favinlianunsaadiuesosdtienmvuanuautiniely wu 91uiu
NUIgUTTUIANG VUIANUIEAINTN kazdean1edealsiangseynis
dl' ! [ £
Wwonne LWunu
wnannefugIuInIsuTefiieleled (Platform as a Service: PaaS) fio
a °o & dll & Y o I3 ¢ =
UsnsyadsavesszuuiieidaUsslevilviunmsiauigendus dean
anududeulunisquataieuniviguaziiiniesiloduisnnuazainiy
N15719EATIADURALFANNANWENTVINUYRITENALITAYIN UL UL
CRIEE !
gofuIsTUInIuselodieteied (Software as a Service: Saas) tJu
A o g vy v Y = ¢ ¢ A
sUnuuvessrvu g ldaudifieninuaiunsaveswendniinse

sruvuludnuuryesuims niustlevillnunsasioglingnsiu
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Process
Instances

Customer

LULIITENGOI | BPEL Processes | Process Models

Middleware ‘ BPEL Engine DBMS

Provider

Hardware

= v O a = A o a 12
AN 2.8 33@‘UGU‘U6UBQ‘U5ﬂ']TULWﬁWWWQWUUUUﬁﬂqiﬂQWQWLL‘U‘UI@L@L@L@& (3]

£%
YY)

Tnenmssutuuinismansuuuloweiewanandunni 2.8 turaeliidile
ssﬁu%ummﬂ'ﬁsmumsmaqﬁﬁaﬁisﬁ’muﬁLwaLLazmmaaﬁﬂﬂﬁw%uﬁaﬁ%ﬁumi
ponuUUBIAUIENaUNugTUALIIATgIUMDanT tnednsdsnafnunsiinlnuel iy
TWsunsudnansfisessuniwtnad snneludilnuniy szfmuanissudunis
ﬁm%’umuammﬁamﬁy’qm%aﬁaﬁiaq%’uﬁﬁqﬁt,wa i aindese (Switchyard) &9
gnihludmualilutuidauaisnisdidunuiioduiuimsdunsdaisasaia

uagn1sUsEanUNUYeITTUUAmMIUAAIAluuNaaINgnsEUILUTNG Favgiiy

Trlawasnsniseantuuinlgliunisir lunuasy

2.6.291U4798 A formal approach for the validation of web service orchestra-

tions 198 H. Kacem [8]

e

a v o

Tl a.a. 2012 AdeidnaueIdnIswasATeslleNlddmiunIsnTIvdeUNTS
MuvesdUIEaILLIEnIILWeTIE MeIEnsaianuuinaeuarnsIREeuy
lngdudrnrerdmadaldlun1simuanszuiunisniegsng diunsesileutadlu

au & < [ 1 ::l' o VY & o
nuideieanundunadnsluniwnsuainaursadrluldiduwuuitaosuas
W siaususuuls ieildinnismuseuruaudiveswuuinassiu ag

TuanAdeilldnmuaguuuunsniugeuld 2 Usziiu fe

1) Qmamﬁ@ﬁﬂﬂ U58nauUniY N15AIBEYBINTEUIUNIT (Liveness) AL

Uaensy (Safety) LazAMUNTONTINUVDINTEUIUNT (Availability)

2) auautRang 1y anuzneavzinvanszuwny Wusy
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VERIFCITION RESULTS

E Phase 1 § E Phase 2

E EE Generjc
5 BTP i properties
! BPEL HH

' BPEL To PROMELA }: SPIN

' PROMELA : :

; ; : Specific
; i properties

NN 2.9 FTNIMIUABUA WA INSLLAT [8]

fupounisinuvenadesdieluruiteduandusui 29 udduiieldly
mMsauLesesileatiuayunismiuasusnasyueanlullAnuayisniaiuay
Tngluauidetuvudunisiaueenidu 2 4u Seduusnidumsudasnisfinaly
Humwilnswan Wnengludnilfineiesdielunsienunwsenisseylensel
LBUNLaDs 38 (Another Tool for Language Recognition: ANTLR) lalun1se1u
yamdadinatuin uaragyinisulasnis duitaeadunismuaeuiionisniag
wuudassiuedeileatuuazinisimusueadivoaludiumiulasnfoly e

“I (p)” oe? p ABMANITAINAANITIENAIAS <invoke> U

2.6.3 914398 Analysis of interacting BPEL web services Ing X. Fu [9]

(%

Tuda.a. 2004 ATedinaueitnislumsiiesesinginssureaiuiwesiad
vhausufuingnsldununnszuuresngueudinaiidearstuiniivieesiauas
ilusassnsinuiedunumauautfvesssuuddunsdinwmesided fe
yhmsiesginvunvesteyatidessninsiuiunsdeastoya nsuuamaluns
AnswidiuUfduiusdniuaivenuduiusseninnduauresting lunuided
Ieuansismsmanuduiuddsufduiusiululassairsnvivesdinauazsuidagio
afuea Selifindesiloatiuayunisiug Wevudardrmanuvesiinalszneudiuiy
WUUTIARITINVRITEUY kazanunsainluyiinsimsendeyanie tnawwinislunis

MAnUFURUsInautulai luo19BluuIfAnkazIsN1sA LY FuAefung
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Jugdiuuduiusvestinaiivualun1seeniuunIuaInsgIuneant wetinis

sonwuulUwlasduiuuinananazilunuasusiall

LoanProcess
Assessor

WSDL

Jlossassy

)
£
2
3
o BPEL

v 6

AN 2.10 FveeusNsUmanasnsUfauRus [9]

Tusun 2.10 uanadaiegrauuAnlunisdugadiudduiusuesusnis 3 egred

Y

A 1 U

Ufduiudiu Ao daugndn unlduinisszuuddutu Saasufauiusluds
N3EUIUNSY) havsoSunauseliuandInuUsEiiy diununszuunsgasiuns
yefangniuazunisudsannguszidiy TnediunuussdiuanBunsysyiiue
195UN155999091NAIUNUNTLUIUNTNBURY UagyiNITNTIIFRUNAKALENANTT

Usziulvgnauazdienseuiuns unaannaniunisiseusesudd

2.6.4 9747398 Translation pattern of BPEL process into Promela code davinlay

Nakashiro [10]

(%
av A

Tuda.e. 2011 9Adeilladiausdsnsasugunseuiunimeginaluniuwid

[~ A Y o [y o 1% o P a a e’e’lj
wiadunrwlnsiwadislddnsuinluasiawuuiiass deluinerinusiveneniny
@31 variable wag flow N5aUAUYNNISEUAIUMNANTNADESNUDENUDY 3 AITU LAg
Tunuifeilevinisinuaniswdsuslvesdieuseiimualunwdnaiiveiag
= ) I3 Py ~ a S o Y a
dansNuaInUsenauni1euantd FewuInianisiisusAeslunisieiinluanedalu

a aa o a d' o a d' a o %} &
wWIARLayIENITAiua et lUwlanssuiunsnsgsianufduiusiuluniw
Tmaduniwlnswarnarursarluldluniuasvludnsianuudassalums

A130ARUAMIELOaTILES
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Tums1edt 2.1 FadunsSondiuauneuen Tnglidemensdoasvedinsiy
andusnarslunisdoansvesding uenaindesadrsdiulusunsuivhauduuinng
Tudimaudrdsdosadrslusunsuarundndsinemulunismivunanszuaunan
wWudeatulumised 2.2 Fawanenisifisuidssidsdmatulnswanludiuiisesu
uaznaunduiiuagliviindteyaiugmvesnauaifléidusemisnsdoasuas
fruamsvhauaesdlusun st lunwlnswaniovvinfsudsmumgad

=
ULN&

A15197 2.1 Mswuasmadstinanulnsuantuaiusenaiuanunigusn [10]

BPEL Description modeling to Promela
1 <invoke partnerlLink = “Service” 1 chan chToS = [0] of { mtype, int };
2 operation = “.....7 2 chan chFromS = [0] of {int };
3 portType = “....7 3 proctype Workflow {
al inputVariable = “......” 4 int parF, retF;
5 outputVariable = “......7 /> 5
6 6 run Service ();
7 chToS ! Operation, parF;
8  chfFromS ? RetF;
9

10}

11 proctype Service () {
12 mtype ope;

13 int par§, retS;

14

15  chToS ? ope, parS;
16 /* service contents */
17 chFromS ! retS;

18
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BPEL Description modeling to Promela

1 chan ch = [0] of { mtype, int };

1 <receive partnerLink = ”ServiceA” 2 protype ServiceA () {

2 operation = “....... ” 3 mtype ma; int na;

3 portType = “.....7 a4

4 variable = “....... 7 /> 5 ch ? ma, na;

5 . 6

6 <reply partnerLink = ”ServiceB” 7}

7 operation = “......7 8 protype ServiceB () {

8 portType = “....7 9 mtype mb; int nb;

9 variable = “.....7 /> 10

10 ... 11 ch! mb, nb;
12
13}

2.6.5 991338 Model-Checking Verification for Reliable Web Service dninlag S.

Nakajima [11]

Tuda.a. 2002 MUAITeRUNAUITNITIUNITNIUADUAMUUITD D DVBILTU

R TIAAIEN1TATIMUUTIBY 1NNITUINIwIRULTAgLeANLER (Web Service
Flow Language: WSFL) dndusmunnssuanuiidousesuresivwesda uldly
N1391899n1591971U29NgU IV Lazuanfieg19nTE NIUFeUA UL
iwesiloatiu dnduuansusingmsningaurinvesnsinulunszuaanu fegid
LLmﬂumu%’aﬁLﬁuﬁqgﬂﬁ 2.11 Wuanuzresnsznanuiidousafuiiovesdaans
msdulaeddinauiisndostu 3 dw fe HLAUNIG MUy wazanen1siu Tnasy
PNFAUNIANTRUNRazdsatenalUFadiuny Fesunuazyimdiluden
Fumaitevnnsessialgianensdusely Tnenaduniamsiiunisuasfas sy

v Y a

msdsnduludaitunaluanuzaavineveinszuiuns

Y
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Traveler Agent Airline

1 Get Trip Get Ticket
Foan O order v order
Trip
Legs erve
g8 - C) Reserve
- Seats
-

Charge
Credit card

Submit to
Trawel Agent

Get ==

Confirmation -
C:) Confirm
Generate

Flighte

Isaue

eTicketz

Receive
Ticket

NN 2.11 Feg19nsekanuieuleanuasd1en1sou [11]

wanandlunuidelauansdiognanisiansuinuaudinisntogves

. = wa aa =3
N3EUIUNIT (Liveness) FUUUAMANUANEUIUINILINALAANITUIULEND F1U150

wanslusuuuuueaiiuea Ao “[ ( SubmitToTravel -> (<>ReceiveTicket && <>

'
=) IS

Receiveltinerary)” #3aiilaiinn1saanisiiunialunaiasiinnissuminasidunis
a =3 o ¥YY o a a a ) o a o [ <

LAUNWUULAND Vl’]ﬂl,mg‘vmwaﬂuwuﬂﬁiuLLuaﬂMLLazizLuemmiml,uumu Ansusiu
wwanstunisniuaesuauantinuUaenienlsniedoaly Laslanifiiegi

dmsunisszyleativealiemudeusr Ui uesia

2.6.6 91Uy Lightweight formal analysis of Web service flows 1ng S. Nakajima
[12]

Tu¥ 2005 MudTelaueisnslunsinsginszianuvetIvweaninvun
nTrUIUN1sgIAIntEn v ding Falagndredaunutanain [10] ludiuveanis
Tassassitugrunanisdvma wiedilldlunsudasdruvesdimannduniwlnsiy

anasalull
1) lassaieduwdsilglunsdeansseninanssuiunisidviinteya chan
2) mMswiguLAgalnsatludiues <flows, <if> wag <while> fadudna

a a

v o Y o an ) ' a aa o a A o
pvinAInenidnuslaunisniseanaunlslukuiAnkasis nseiunuievnly

e

WeuAesduvestimantulananilu [10] Awansnnsraisuidsadunivlnswaild
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LU2AALAZATNITANTUIY

dufunsdnrhdesinueluinessiuneanitu Usznaudedermuandn 2 dau fio
mMsdeulendilasade (Topology) LAENNIANTMILYBIUINNT (Orchestration) lag3snis
fuduauiinanddunin 3.1 unsisnsiauetuinludiudedmuanisidenles e
panuuunsUfauiiusvestimadiniuneaniuaziluldluntsmiuasy Jsaunsanus
pandu 3 Aanssusiedy Ao Asnssueanuuunisyjduiusuesuinig (Design Service
Interaction) AvnTsNas1MuUTIa0UTI3UTY (Formal Modeling) uazfianssunIsniudey

\We5Uiley (Formal Verification)

TOSCA
template
1

F_, \ CSAR Pé?:n; zla Property
|| BPEL \ 7 N :, N

/
AN o _\_R
. 1. De5|gr| Senvice 2 Fermal 3. Formal
Interactlon Modeling Verifieation

“.3

Result

AN 3.1 ANWSILATNTAIRUITUY

NN 3.1 Busensiudiuuneanikazyatenalsiinaivinanusiuiu g

Y

AanssusonwuunsUfduiusvesuinisdudunisitenarstmausasdunninsziuas
asrsvfindeyanuuinsgiuneaniiie Wikaniauduiussenindiuay wagsaiudu

wiln@eaeens adsnarravgnidrludafanssuasisuwuuasadeguiomeniwilnsiuan

o

nnswlasdiudeusslulinsgiuneanitazynmdniwdma Tufanssudlaviiniswmun
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a
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Aanssutilunisesnuuunisufduiuduesuinig lnevinmsimseienaistmaiiie

afnteyaniuunigiuneant iethdinaiasludeafnunnisiyedeadelaseasiaves-

79aN" 18NAINTIULDULANILUNING 3.2

1. Design Service Interaction
BPEL TOSCA template
T
|
| :
! I
|
e . e e . . e e ey I
. .mnslau- PortType ———— | |
& |
Capability Type Requirements Type |
T |
o e e e e e | I
| r—————==—=—= = |
\|I N |
@Cwal: Relationship template —_——— e ————— i
I
i |
Relationship template |
create improve T |
\ 1 |
p——————————— ;R | | 1
SR |
! [
v v W
. Define NodeType 1 (. Redefine NodeType with BPEL rulal.lunshlp} ————"
| I
' |
e e e e s e s e .l s s s s S T — — —
': [
|
i
new TOSCA tempate
etnhrwr template I
i_ - new TOSCA template
—_————————— 3 CSAR - === =-|- Relationship template
- RequirementsType
- CapabilmyType
é = BPEL
o iy

AN 3.2 ANTSULRLANNSUTUABDUNITOBNLUUFDIUALATTY
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3.1.1  mswaamesalndnisdeansluyaenaisina

wosalndluenarsdmadtudugaiivansianisufauiusvosnseuauns
gefauazdanuddnylunisinssinisdears neluenarstimatuasiidini
fvuavesmsdeasdniulflunisiuardsionnuseninnszuiuns faiwansly
At 3.3 FadunsdeansiiioldlunisveUsunaddde (Request For Quote: RFQ)
91nilafie (Buyen WU sfdnsmite (Supplien) waziilotrfeyadnisdeansly
Aesiannsoadndiuvesdimaiissyferesmanisieaaitetluldlunisain

fguanudeinisiaraNainse (4] lunnsgiumean

PartnerLink PartherLink
BPEL Buyer — BPEL Supplier

RFQ

PortType PortType
' Parhertink
PorType PortType

Quote

RFQ

Buyer Node (TOSGA) Supplier Node (TOSCA)

Quote

A9 3.3 Megretayateinvdearsiulinalieisuifsaiulrunvamenni

'
()

megateyadniludmiuienarstimauanslunini 3.4 Ae yardsdmiu
W41 <import> tenatsauliagieadueadedislunisivualasiaiiedoyauas
Fonsdoans drudaunduyamidslunisdsdoniudeansludiuinisaieusn

<invoke> Wazgavneyafdslun1ssutennudea siinuianiiunig <receive> lag
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AU ULENUYBIN1TEE5HD19BIUTIN15NT2YN (Operation) TINIUNIN AD
“requestforquote” wavazgnlilunsansdaiiasendemiiusiuwuudnasudaguil

TuRanssun 3.2

<import importType="http://schemas.xmlsoap.org wsdl, ™
location="5upplierProcess_Supplier.wsdl"”
namespace="http://www.jboss.org/examples/supplier”/»

¢invoke inputVariable="reguestForQuoteVar” name="5end_RFQRequest™
Dperatiun="rnge5thrsunte" outputVariable="quoteResponseVar"
partnerLink="BuyerToSupplier"
portType="bts:Supplier"/»

<receive createlnstance="yes" name="Receive_ RFQReguest"
Dperatian="Pquestfcrsuate"
partnerlLink="BuyverToSupplier" portType="sto:5upplierInterface”
variable="requestForQuotsVar" />

A 3.4 egreyaddidinanaulalunisuasdemnsdeansanyaenansiing

3.1.2  nsadanikuuauduius (RelationshipTemplate) A1usaIsgIuMoana

(% o saa

WeszymuduiusNilussuunugIRINeueiuILfIeyaeNaITTLNALE"

[ '
o [ 1 a

Junauiliiunisiideyadinard wrvereaduiindnlulivuuneani ey
TeazBenven1sUduiusseninauinsailuwivuunean laegidelanivue
AAIUADINTT (RequirementType) linA11uaIn190 (CapabilityType) wazviin

AUENLS (RelationshipType) TugUhuuiendiduues

WU UANENNUS (RelationshipTemplate) ﬁ?ul,ﬁmjﬁﬂ%agam%l,mu
Tassadefiunaziadoanlaneounasu viliauduiusvoaioawiengaiunse
LLammmé’mﬁuﬁ‘L%awqamtﬁ:umsﬁ'amimaqLwiazﬂﬁzmumsmaqﬁﬁfﬂ wazifiotn
fomanudiosnsuazanuannsafaianm A gitesnsdeasluyaenansd
wa AnmuueadlUlusinuednuauazasiausiluuaudunus [4] avilsegnaniy

ll’]G]i;%ﬂ‘LWlE)ﬁﬂ?LLUULE)ﬂ""ngiJLLE)a
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<RequirementType name="RequestForQuoteRequirement™
requiredCapabilityType="tns:RequestForQuoteCapability™ >
¢documentation:RFQ Requirement</documentation>
¢<DerivedFrom typeRef="tns:BPELRequiremsntType™ />
< /RequirementTypes

<CapabilityType name="RequestForQuoteCapability™: =——————
¢documentation:RFQ Capability«</documentation:>
¢<DerivedFrom typeRef="tns:BPELCapabilityType"/>
</CapabilityTypes

¢RelationshipType name="RequestForQuoteType">
¢documentation:Connects to BPEL</documentation:
<DerivedFrom typeRef="tns:BPELRelationshipType"/»
¢ValidSource typeRef="tns:ReguestForfuoteRequirement™ />
¢<ValidTarget typeRef="tns:RegquestForQuoteCapabllity"/?

</RelationshipType:r

AT 3.5 F9819n15HIUANABINITUAZANAINNTOVDY “requestforquote”

dmsunisiesgranuduiusvesuimsiugaenasimansiazanndoans
fuagindiuusenau 2 dulunnsgiuneanidasenifderuanuaiunse Tuny
[ gy 1% % a a v I a a
Jugefunisfewardilulunszuiunisgsia uaslionuanudesnisidugaiiinnis

Speltusnisludedlrusunisusn

AIUNINA 3.5 Wusednaenaisnisadrelionuannudoanisuasanuansnss

o |

« i = & ] Ady v 1 o Y v Yo
294 “requestforquote” Fududrunieg@oddTesaounulainludaiindviig

Y

IﬂEJLLﬁﬂQLEJﬂﬁ’]ﬂUEULLUULEJﬂ“Z?L’SiJLLEJﬁLL@Sﬁ’muG] <DerivedFrom> LﬁUﬂ’]iﬁ’mu@’j’W

yiateyafisnidan melunmuisdoyaseniiu 3 dw
1) <RequirementType>
giapudesnswuulmife “RequestForQuoteRequirement”
2) <CapabilityType>
gilannuanansawuulndde “RequestForQuoteCapability”
3) <RelationshipType>

wilaauduiusLuulngde “RequestForQuoteType” @aiinunli
AUNIIVOIAIINTUNUS A “RequestForQuoteRequirement” Wag

Uanen19ve9auduius Ao “RequestForQuoteCapability”
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<NodeType name="SupplierContainer"”:
<documentation:Supplier Container</documentation:
<DerivedFrom typeRef="nsl:BPELContainer" />
¢<PropertiesDefinition element="tns:BPELProperties"/:
¢ReguirementDefinitionss
<ReguirementDefinition
lowerBound="1" name="guoteRequiremsnt”
requirementType="tns:guoteRequirement”
upperBound="1"/*
<ReguirementDefinition
lowerBound="1" name="invoiceRequirement"
requirementType="tns: InvoiceRequirement"
upperBound="1"/>*
<ReguirementDefinition
lowerBound="1" name="checkCreditRequirement”
requirementType="tns:CheckCreditRequirement™
upperBound="1"/>
¢/RequirementDefinitionss>
¢<CapabilityDefinitions>
<CapabilityDefinitiaon
lowerBound="8" name="requestForQuoteCapability™
capabilityType="tns:RequestForQuoteCapablility™
upperBound="unbounded" />
<CapabilityDefinition
lowerBound="8" name="orderCapability"
capabilityType="tns:0rderCapabllity"
upperBound="unbounded" />
<CapabilityDefinition
lowerBound="8" name="paymentNotificationCapability
capabilityType="tns:PaymentMotificationCapability"
upperBound="unbounded" />
<CapabilityDefinition
lowerBound="8" name="creditReportCapability™
capabilityType="tns:CreditReportCapability™
upperBound="unbounded” />
¢/CapabilityDefinitions:
< /NodeType>

29 3.6 AIRY1INBENINAMUATLINAMUADINITLATAIUAINITE, FUALAUA

ASUN5E0a5NREIANUBUSUIUANEIRD ANUAINT 3.6 1BNSANNUATEA
wazulbUUvealrun (NodeTemplate) M1uu195g§1UNBaNT 38U 1dIU0 4

v v ¢ o ~ 4 J a [y [ Y 1
ﬂawmamwuﬁuﬂﬂﬂuumaihhwaiwumaziwumawmw5amﬁnﬂanﬂu AUN N UAIDENS

LY

[ a v [ 1 . = & Aoy a v a
nsfmualienuveslrungindming (Supplier) Fadulnuainiionedaludedeuans
Aoinisuazauanse Yeyadrugavinaidunisiiviinlnaniai@uliadady

wkUUlUA AINAINT 3.7 LARILUKUUYBSMUAKALAIUAURUSVRITEUUIIUGINA

3 o w

TneFovaswikuunnudunusasidiudflunisildasesindsnyinlinnasnanis

<

=

d0a13 (Channel) Tuwuudasandeguileluduneu 3.2 Jsiifiede “requestforquote”

waz “quote” MIUAINU
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<NodeTemplate id="SupplierContainer”
name="Container-supplier" type="nsl:5SupplierContainer":
¢Properties:
¢{BPELPropertiss»
¢Process»files/SupplierProcess_Supplier.bpel</Processs»
< /BPELProperties:
</Properties»
<Requirementss
<Requirement id="Supplier(_CheckCredit™
name="portType_checkCreditReq”
type="ns2:CheckCreditRequirement” />
<Requirement id=“5uEelierC Quote”
name="portType_quoteReq"
type="ns2:QuoteRequirement™ />
<Reguirement id="SupplierC_Invoice"
name="partType_invoiceReq"
type="ns2:InvoiceRegquirement" />
< /Requirements:
¢<Capabilities>
<Capability id="Supplier(_CreditReport™
name="portType_creditReportCap"
type="ns2:CreditReportCapability" />
<Capability id="Supplier{_PaymentNotification”
name="portType_paymentNotificationlap"
type="ns2:PaymentiotificationCapability" s>
<Capability id="SupplierC_Order™
name="portType_orderCap"
type="ns2:0rderCapability" />
<Capability id="SUEEliEPC ReguestForQuote”
name="portType_requestForQuoteCap™
type="ns2:RequestForQuoteCapability" />
¢/Capabilitiess
</NodeTemplate>

<NodeTemplate id="BuyerContainer™
name="Container-Buyer" type="nsl:Buyerlontainer”:

</NodeTemplate>

<RelationshipTemplate id="B25_ReguestForQuote”

name="requestforquote” type="ns3:RequestForQuoteType”:»
<5ourceElement ref="Buyer({_ReguestForQuote"/>
<TargetElement ref="Supplier{_ReqguestForQuote"/ />
</RelationshipTemplater =

<RelationshipTemplate id="B25_Quote"
name="quote"” type="ns3:QuoteType">
¢<SourceElement ref="Supplierl_Quote"/>
¢TargetElement ref="DuUyere QUOTE S >

</RelationshipTemplate:>

AN 3.7 F9819NBaN A UALLWUUTAUALASAUFURUS ATa319%UUINAaDY
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3.1.3  ASMNUATLAYLAT LU EAIUANUAUNUSVBITINA

yiamTaaudteimuady awisavilaainnsusulsadeyaviiniiugiuy
) dy I3 a d" [ 1
panuuuuluinsgIuveant waziluusenevduluvliansasviiswuulag lag
neludeyarsiinnieudtruninuinsgiuneaniinmuadu azd1deyaviin
YBANNUANBUIIAIUADINITHALAIUAILITAN PAINAANTSUYDEWUAIIT AT
A ° a =~ v o v eav v °
N19n1580a15 urnnunaslllurdavealnuaiolriinadwsnle arunsaunlu
Usznautnduduanudusiusanfanssudesadiawinuuanudusius welianady
wilwuuuInsignuanaduauduiusluyunevengAnssundeansnuan vy
nsrvIuMInAatunguaudmaty lnelleditoyaainaini 3.5, 3.6 uaz 3.7 11
muunasluluun BPEL Buyer wagyinn1sulasdinnuyisnunesnuiiielsenauiu

[y

Y o 1 ¢ a = I~ 2 o [y
wleiegnvamainsiuansunini 3.8 daduununimnseuateyadmivaly
nssuAdeeveindmielagianidoyauuuiian1eniianisdeansiusening
YIEIUNUUUTTALATDILUVI8NYII9USINAY LSUvaUSUIUVRINAINT0dITR AN

y‘d’lj 1 o o dy v Y = o I a
Ao feuagyin1sdsweludilssnu udReihnsieRulunmasnans

BPEL

Supplier

M

Payment Payment
Motific ation Resu
[

L

BPEL

Credit
Organization

Bank

A

A9 3.8 fegretayanarnisuduiusiulundiuuuinig
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3.1.4  nsTlnalliUUUINIMUFULUUYATRLAY DA ST IUNIDENT

n135uldn1nuinsgiuneanitu 9198e5duvuidugaveienansi
Usgnaumelndsoluil gatonanslinavoiumazinIaauiviy wiwuuveIusInig
walwuuANMUENITLS YilauazulLUUYedlnun ANUABINITUAZAIILANITA FAYINY

A IS

- vy ) sa &
Aegaonansting ieasrnlulnddioaeeninlulumuuinsgiumean

1 Definitions
@ Supplier-Definitions.xml
@ Supplier-Diagram.xml
@ SupplierTypes-Definitions.xml
© SupplierTypes-Diagram.xml
[ files
m bank.xsd
= creditOrganization.xsd BPEL
e supplier.xsd
[E) SupplierProcess_Bank.bpel
= SupplierProcess_Bank.wsdl
TOSCA [E] SupplierProcess_CreditOrganization.bpel
% SupplierProcess_CreditOrganization.wsdl
) supplierProcess_Supplier.bpel
= SupplierProcess_Supplier.wsdl
CJtmp
[} Definitions
1 TOSCA-Metadata
[F] TOSCA.meta
[ types
= Artifacts.xsd

un BPELTypes.xsd CSAR

w TOSCA-v1.0.xsd

AN 3.9 1aseas1swealnddeaeans

lunmd 3.9 wanstalassairavedlnanussyedlulnadioaieanivaay

sa o

Usznaumiglnadoyaiiuguvesinsgiuneant ndnmmualasasie ndesune

s a a v

IauaNFe TOSCAmeta Falndtazidusinirualudnsusrsdandnuazidulvda

e

o tY 1

Fndulunisadraszuu druduasidulnddeddanuluusnisiu gty saluswasy

U I3 ¥ A (3 =] I k'
ANNUVBUAVDITSUULEANDU Iaonanstna 1Juauy
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3.2 fanssuadisuuudnasadeguily

%umaumsa%ﬁmwﬁwamL%ﬂgﬂﬁfﬂ yhifleuuudassildlumuasunaauifionm
Uaonsiy TnongAnssuvesuuuitassannsaliuuszuunugsiadseiuiensiiause
aerlinauazainsgiunean dmsuisnisuvasniwvdmaidusuudiaeandeguie
§1989011398v04 H. Kacam [8] wazluihmslinseigaideudeludmaifieideslesan
$1ATeve4 X, Fu [9] 1segndileidenlosuuudtasadeguliodnimeniu anvieidy
As1niiguAganIIdinaiuuuudnaeadegulienien1e1lnitalannauifeves
Nakashiro [10] oz Nakajima [12] Tasuvudasadsguifefiadrsduundvinineinug
thufundadielianunsailunmusevanauifanuvasa s anduneuiingiun

A uIEMENMsINNUYsIiuReuaiuuTIaendgUly wiseendu 3 @
1) fMavvdeumNaNyIaivedenaIsneani (TOSCA Validator)
2) hensalunnsgrumeaniuazfiaiaaiu (TOSCA Grammar and Parser)

3) fas19A979 (Schema Generator)

3.2.1 ﬁ’lﬁ]i’mﬁ@Uﬂ’J’]ﬂJﬂNUﬂiﬂjsﬂaﬂL@ﬂﬁ?’i'ﬂ@ﬁﬂ’]

wnsraaeuldisnisnsisdeuanuanysalvetenalsneanidaduniwend
Wuuea szldlndiendioad (XML Schema Definition: XSD) lunsivaaulassasned
Weuuun Wneiaseleatvayuazldyadeugiunilugaiuuiuad waglidtgn

wuuanwdoudulnddioaeaislude “types/TOSCA-v1.0.xsd” fanmd 3.10

1 TOSCA-Metadata
TOSCA . meta
™ types
m Artifacts.xsd
= BPELTypes.xsd
B TOSCA-v1.0.xsd

A 3.10 WanldnsiadeunuanysalvewInsgIuNean
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3.2.2 LiensalinnsgiumeaniuasfianaIy

diehwnsaluinsgiuneaniwuuniwiendidunea Jiliausatilensal

¢ PN P v W A =~ & & ) % )
AMwendiuweaignldnuniiiunissaeuiaesunviuusslildanuduunsgiu
NeaN1t FUaUNBDTHNUNNAaAANUTUTaULUNTAS19NANRAINUN Y ILAETDISU

nsmudulUswnsudmsuiiveyalulasiasieliensal

= A A o Y a qu ¢
gavdnnsluaTeslieatvayulagyalusunsuaradldiouiaasilunis

¢

Waurlusunsuiaulensal lagludlhensaindmualassasrsliensalazidunny

'
o

sUsuuveteuiaes (8] wethlvadialuyndds 2 diudes Ae diunenues

q

o

o W ¢ . = ° Y ol v
dgyanual (Lexical analyzer: Lexer) #33g1%1UMA9A (Token) 8801131NUDYA

'
Y |

wazdsAtudelUgiduAAINnNIENI901YT (Parser) Lialdynd1dansy 2z
Ffuuagimuadusennau(Listener) vashensalitovzinlaindayaninduly
nsasauuudnaendaguily Ingmegishignsalvesiiounaesidlunsadraimiany

WRsFIUNeaNwandtunINd 3.11

parser grammar TOSCAParser; z\

options { tokenVocab=XMLLexer; }

document : prolog? misc* element misc*;
prolog : ¥MLDeclOpen attribute* SPECIAL_CLOSE ;
content : chardata?

{({element | reference | CDATA | PI | COMMENT) chardata?)® ;

element : '¢' Mame attribute® '»' content "<¢' 'S' Name '’ E3
| "¢" Mame sttribute® '/

reference : EntityRef | CharRef ;

attribute : Mame '=' STRING ; // Our STRING iz Attvalue in spec (:

J*% "TA11 tewt that is not markup constitutes the character data of
* the document.'’

*/

chardata : TEXT | SEA_MWS ;

misc :  COMMENT | PI | SEA_MS ;

it 3.11 ldhensalludiuvesmsasisdifanuunasgiunedani
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aelulighensaivosunmsgruneaniuuuiendidunea auami 3.11 du
osuneidlassairhensalldgrsdanisdamanendiduneadufiugiuiativue
tokenVocab Tusuis A WY XMLLexer flagiBurmundilungs Keyword ldlu
n15FA1Y 8819 element, attribute %30 chardata \udu Geduvesiagly
Usingluldaduldannislilusunsuduiasiszanana daldndldarludnvas
HanduFonndunislu eg1adu element Ansoudunis B a¥raduiladdy
enterElement(), exitElement() 30 attribute agnsauludiunis C adralu

enterAttribute(), exitAttribute() Wudy

3.2.3 fAS19AN519

fasrasnsimihnlunisddteyandnduluninsgiuneaniuasdina

cs' a % ° 44' v A o v v Y 1 = a
LWE]L@]ﬁﬁlmﬂqiﬂiqﬂLL‘UU"iﬂa@QLN@WUEULL“U‘UGUE]NaWﬂ’]Mu@ ﬂqﬁliumjaiqﬂlﬂqi’]ﬂﬂ]ﬂu

Y

& v 1 ° = = v & Y = 9 v
msiiudeyaluniiganuduazasaiisuifesdoy atuludinwninsuar @iy
wuudnaeadegudeluianssy 3.3 lnenisiieuiAsanigludiasiadnsne anansaus

dumsifiouifoseendy 2 dwundn il
1) wasduuumiuduiusidutosmnenisdeanslunivilnsiuan
2) LLansqu-ﬁ’ﬂé"ﬂﬁuaﬂﬁLwaf“fummiwsmm ﬁmmamwmﬁumﬂ [10], [12]
a. Variable
b. Partner Link
c. Flow uag Sequence
d. If wag Switch

e. While

1) wlasdwuumnudusiusiduremiinisdeansiunielnswan

Wodlunisaiiedifanuludiuneuniindd d3un1sinaunanved
Tsunsuisuinumensidnnelnanmuaiegluliddieaais wazisuannisenu

N8 TOSCA.meta AN 3.10 avinnisidanlwdneaninan denelulwandnay
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finsenldludalivnuveddvun anuduius anudesnisuazainuaiuse luye

nasasanwuzvadasiasanelulndidvanslunind 3.12

TOSCA-Meta-Version: 1.8

CSAR-Version: 1.8

Created-By: Warumn

Entry-Definitions: Definitions/Supply-Definitions.xml

Mame: Definitions/SupplyTypes-Definitions.xml
Content-Type: applicetion/vnd.oasis.tosca.definitions
Diagram: Definitions/SupplyTypes-Diagram.xml

Mame: Definitions/Supply-Definitions.xml
Content-Type: applicetion/vnd.oasis.tosca.definitions
Diagram: Definitions/Supply-Diagram.xml

A 3.12 S1eazBenlulig TOSCAmeta

Ianaanimanainamd 3.12 Fasudndludiafanuuinsgiuneant Ao
Entry-Definitions tnainnsA1uunadu Definitions/Supply-Definitions.xml @4
aelulnddazifuiiivdiuresuduuuiamun wazyinnisfiadeyaresainynuinuy

nuadiadoulasludilndionarstmadadusiieduienszuiumsgsia ami 3.13

<NodeTemplate id="SupplierContainer”
name="Container-5upplier” type="nsl:SupplierContainer”:
<Properties:
¢BPELPropertiess

<Process>files/SupplierProcess Supplier.bpel</Process:

< /BPELProperties:
</Properties:
<Reguirements»

</Requirements >
<Capabilities>»

«/Capabilities:
</NodeTemplate>

AN 3.13 duvesnsitauleslddgslwaenaisima



<RelationshipTemplat
name="reguestforqu

2 id="B25_ReguestForQuote”
ote” type="ns3:RequestForQuoteType™:

<SourceElement ref="
<TargetElement ref="
</RelationshipTempla

Buver(_RequestForQuote™/>

SupplierC_ReguestForQuote™/»
tex

AN 3.14 drudeyadeldonduieasneiiuysyilngemid (chan)

35

wananMsivddenledludilndienarstiinauds dewinisistoyaain

wiwuuANduTusFuandlunIng 3.14 1ufuteyad msunnyaounasening

anvesding iethlafadudmuusyiingena (chan) luwuuiasadaguliouas

-

Usznasianisaeansiietdvinnisasansseuinaledenulesuluniwlnguan

asu1engNsklatiunigan

3.1 hazhanaiiogndlunisei 3.2

M13°99 3.1 ngnshUasAdmaaninulnsattudiuiikuuaUduNuS

TOSCA Description

modeling to Promela

1 <RelationshipTemplate id = “...” 1 mtype = {

2 name = “FousiuuaIuAIE” 2 MSG TYPE , .. }%

3 type = “..7> 3

4 4 chan Fousluvuaaduis

5 </RelationshipTemplate>

5 = [0] of { mtype };

A15197 3.2 fvg1aniskuasAdamaanitulnsiuanluaIuwlkuuANUALAUS

TOSCA Description

modeling to Promela

1 <RelationshipTemplate id = “...”

2 name = “requestforquote
3 type = “..7>
a

5 </RelationshipTemplate>

1 mtype = {
i 2 MSG TYPE , ..}
3

4 chan requestforquote

5 = [0] of { mtype };
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2) ulawypmdsvasdmaiuniwilnsium

d' [ v ! A [ a v
Weaiudeyadiuneanimaeulesludenssuiunisgsnauasiiuys
Foa19ua Wawnsuaziisenisiidtmaunaiiawuudnasadeguieain

[10], [12] uagdyaAdanesuieiiudiiotiglunsiiieuifesniwilnswan

o

&
U

a. Variable

yamdaswUstun1w1dwma dednunerleanulwdendieanaly

9

Tassasrwendidunea vinlinisasieinusiuulassasnslunivilnsiuandos
v v a 4 a 4{' o o Y] 1
a51991fAuvesendean wisu1luusenialdluwuuanany faae1q

TAs9as9luLeNGLean hanIluNINg 3.15

<complexType name="CreditReportType™:
cgttribute name="1d" type="string":</attribute>
¢gttribute name="rating" type="integer":</attribute:
</complexType>

Al 3.15 dlassasrtoyalulyd creditOrganization.xsd

A15v19uneludluswnsudlefainulndenarstwmaluauny
<import> Fudugaideuluslugelndduilagioaiuea nunnil 3.16 uay
Aelulndduasnunissdal Ul ndendioad aun1nd 3.17 wWiewdnda

1AS9E519A9NNANT9AU

¢import importType="http://schemas.xmlsoap.org/wsdl/"
location="5upplierProcess CreditOrganization.wsdl"™
namespace="http://wwi.Jboss.org/examples/creditOrganization™/»

Al 3.16 daunis <import> Tu SupplierProcess_CreditOrganization.bpel



37

<types xmlns="http://schemas.xmlsoap.org/wsdl/"»
<schema xmlns="http:// www.w3.org/2801/ ML5chema™»
<import
namespace="http://www.jboss.org/examples/creditOrganization™
schemaLucatian=“creditA§E1cy.xsd”f>
<fschema>
<ftypess

AT 3.17 daunis <import> Tu SupplierProcess_CreditOrganization.wsdl

dielusunsudndalassadslulvdiendioadlaua Tsunsuaziiv
Poyalilunheanudnietlvadiwuuitaenteguienunisnd 3.3 loy
fuwdsgesnlianusaiisudurliaduusvednswaildszunsnudoyald
Mn1sUsuwsasuudtasslufanssui 3.3 seold lnengnisudadlaseasig
Toyauanslun1sed 3.3 uarallndiudsi 1 fie “string” 3o “date” a¥
19 Y v =t o\ W av o
wnsndeyaliuddnviluyladeyanlisessuluarvilnsiuan wazuans

f70819n15kUasl U919 3.4

a 2/ 6 a v 1 o o W
M1399 3.3 ngnisuadiassadinendeannulnsuantudiugnmdsious

XSD Description modeling to Promela
1 <complexType 1 typedef #@Z@Wﬁ?jd {
name="9alazias24"> 2 // viladuysiil Feduunil;

<attribute 2 yIRRMYSTI2 Tos U2,

name="9a8uys711" a4}

type="uiladfuy/sii1">

2

3

a

5

6  </attribute>
7 <attribute

8 name="9a82u 572"
9 type="sdaAUU5712">
10 </attribute>

11 </complexType>




38

M137 3.4 fegramsuladiasiasisendeaniulnsuaitudiugnmasions

XSD Description modeling to Promela

—

<complexType 1 typedef CreditReportType {
name="CreditReportType"> 2 // string id;
<attribute 3 int rating;
name="id" 4}
type="string">
</attribute>
<attribute

name="rating"

O 00 ~N O U B VLN

type="integer">

10 </attribute>

11 </complexType>

(%
[

TUAATNEVBINITATN <variable> WsuipeslukuuItaesguly Ae
sWensdasiulsuaznisuseniafuUslunuusiass Tneneufilusunsy
naupanu1IINnsanngIulassasennUslutendeantuluansnaridinig
Usenadevesuin aunmit 3.18 wardessimsusznedliluniieanius

Waldo199emaly

<element raﬂe="CreditReED" "

type="tns:CreditReportType"»</element:

A7 3.18 drun1susenid <element> Tu creditOrganization.xsd

<wsdl:message name="check£reditﬁesEDn5E">

<wsdl:part element="co:CreditReport™ name="content™:
</wsdl:part:
</wsdlimessage>

Al 3.19 du <wsdl:message> T SupplierProcess CreditOrganization.wsdl
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<variables:
¢variable messageType="co:chec kCr‘editRe&DCI'se .
name="checkCreditResponseVar" />

</variables>»

ATl 3.20 d3u <variable> Tu SupplierProcess CreditOrganization.bpel

idelusunsunduesninanlldiendiead uazinulndduilagioad
waanalusnsuazny <wsdlimessage> A1UAN 3.19 Fadun1susenad
Jonunldlunisdeanslnesnedeluds “CreditReport” Tulendiload nss

[

= UlUIBNTUADUAUNITNDTeTaA U dRasiiulATIas19lATIass

e

oyalelisie Aeudilusunsuaznduiennauenarsiina uazwy
YAR1Hs <variable> Tunnil 320 dafunisdivualddinys
“checkCreditReponseVar” Idiadeniudeans “checkCreditResponse”
Fafifuvlndeyauuy “CreditReport” wazlassadradoyauuy
“CreditReportType” LLazLLamﬂgmiLLUaamumiNﬁ 3.5 LalanIfiingy

nsudadlumsned 3.6

M137 3.5 ngnisuvasnrndinadulnsanludiuyamdeiauys

BPEL Description modeling to Promela

—

o B LW DN

messageType 0 Faduys,
~'Folasiare’

="Yo89u15"/>

1 9alps9ase
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dl U ! =) U ! o QIJ U
TN 3.6 WﬂaﬁﬂﬂﬂﬂiuﬂaﬂﬂﬂﬂﬂlnwaﬂUIWiuﬁYﬂuﬁQUﬁﬂﬂﬁﬁﬂﬁluﬂi

BPEL Description modeling to Promela
1 <variable 1 CreditReportType
2 messageType 2 checkCreditResponseVar;
3 ="co:checkCreditResponse"
4 name
5 ="checkCreditResponseVar"/>

b. Partner Link

goaufduiuslunniinagnldlunsimunaiiousio wavuansds

UNUMTUNNSYINIUUBINTEUIUAT LEARSAILATNT 3.21

¢partnerlinks:
<partnerLink myRole="CreditOrganization”
name="5%toreToCreditOrganization™
partnerLinkType="ca:5toreTolCreditOrganizationservicelT"/»
</partnerLinks>

ANl 3.21 dau <partnerLink> Tu SupplierProcess_CreditOrganization.bpel

Felusunsuimnunwfinaunfegaiiny <partnterLink> Tidoya
Tudnilumsieudsaduriianszuiums (proctype) Tuawnlnswan Tng
f15ann <partnerLink> tuiinsivua myRole 3sazadradiu proctype
nazeeuldEsdslunuuitanadaguis mumsned 3.7 uansngnis

wlas lneiiansanaindeyanlall myRole ludiuvosguiduiusiuazlyl

11118579 proctype wazUAAIRIDENLUAITIN 3.8




a1

v 6

P399 3.7 ngmisuvasntsimadulnswanludiuynddadujaunus

BPEL Description modeling to Promela

1 <partnerlLink 1 proctype #awaonwz/jﬁilﬁ’uaf{

myRole 2

=" #@UZZUZH " 3}

=" §9Y89N1TUJAUNYS"

2

3

a name
5

6 partnerLinkType
7

=“./>

a U ! IS LY ! o o 1 a v v ¢
$135191 3.8 GDE]EJ’Nﬂ'ﬁLLUﬁQﬂ']H’TUL‘W'ﬁﬂ‘UIWiLlI'ﬁﬂua'}usq@ﬂ']ﬂﬂﬁ]ﬂaﬁMWUﬁ

BPEL Description modeling to Promela

—

<partnerLink 1 proctype CreditOrganization {

myRole 2

=" StoreToCreditOrganization " 3 }
name

=" CreditOrganization"

partnerLinkType

~N o O B~ W DN

=“./>

c. Flow wag Sequence

gamdslmanazyamdsanuiuluniwima Wudanguyndslaed
AUEANANTUATIN <flow> @111509ARNSIN U UL B S

a = < o [ o v & [ 4
N38UIUN135579 Turaeh <sequence> autlunisvimuluaifudu vinly
YAAFIRg1amaIAIITaUNUNI T UUTIATUA B InTa laviud

dmu <flow> adosiinsadradu proctype go8 uoneonluliminguvuiu



a2

iU proctype anued <partnerLink> Tuntrw1dina 1agA198g13010n 1N
3.22 wagngniskiasianslunisned 3.9 lunisasrenisvirauvuiuiulu

Awlnsan uagiegensulasuanslunisned 3.10

<flow name="PurchaseTrip":
{sequence name="EvaluateCost">

{/sequence’
¢sequence name="CreateTicket"»

</sequences

<SFlows

Al 3.22 Fege <flows Tu TravelProcess TripAgency.bpel

M1399 3.9 ngmisuvaantstwadulnswanludyaddalnawasaduiu

BPEL Description modeling to Promela

1 <flow name:"%ﬁ'auzz:z'isz/u:zu "> 1 proctype

2 <sequence 2 Fodaun1svuI Fosaun1vieIul |

3 name="fodun1siul"s 3

a 4}

5 </sequence> 5 proctype

6 <sequence 6 Fodaumsuuiu Foaaun1srienn2 |

7 name="9odwnsrau2"> |7

8 8}

9 </sequence> 9

10 </flow> 10
11 run fedun1svui_ Foaaun1svieul()
12 run Fodaun139uIY_Foaaun13v 9120




M15°99 3.10 fegamsuvasnmudimaiulnsiwanludiuyaddslnauazans

coO N O U BN

BPEL Description

<flow name="Check Package">

<sequence name="UNI_Airline">

</sequence>

<sequence name="TRX_Airline">

</sequence>

</flow>

o
LYY

UTU

modeling to Promela

1 proctype Check Package UNI Airline {
2
3}

4 proctype Check Package TRX Airline {
5
6}
7
8 run Check Package UNI Airline()
9 run Check Package TRX Airline()

d. If wag Switch

' (%
[

YAAHING <if> wag <switch> A HReuluiedndulamedeyaly

msiiazidenmsinugamdsinll wasdethluasradu if lunrwlnswan
widnyazNmilouiu win1shsdeyaiveainsoulvazsineiu Iy <if> 9w
agludoyaves <condition> d3u <switch> Aghsdoyaanniely <case>

SN 3.23, 3.24

<if»
<condition»<! [CDATAL
$check{reditRequestVar.content/E@customer != "Fred”
1]1#<fcondition:
{else>
<felses
<fif>»

Al 3.23 fegns <ifs Tu SupplierProcess CreditOrganization.bpel
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<zwitch name="FlightDecision">

<case condition="%filghtRequestVar.content/@package == "low"">
{fcaser

<case condition="%filghtRequestVar.content/@package == "high""»
<fcaser

<otherwise:

¢fotherwise:
¢/switch>»

ATl 3.24 Fe8ns <case> 1u TravelProcess TripAgency.bpel

e LUTWATURAINUAIWIUMNANIAUNY if-condition wag switch-

' a o v ) | Y a o v oA = a

case diuAnNuITAoyaLarUTuuAIn1seBaiulsvieaeulen
grulaasluniwilnsiuaignies <variable> uazuaningnisulasva if-
condition Tum131991 3.11 wazAIag19n15HUadtun1519 3.12 dmsungnis
wUaduarsgn9wad switch-case Tumns199 3.13, 3.14 auansulaelusensy
LAUDNVTE S’ wazwnu ‘.content/@’ a1e . Wialilan1sa19debudenn

Aelulasasnesnls

a I U 1 o o v v
M1319% 3.11 ngmsudasnrstinaiulnsiuanludiugaidnina

BPEL Description modeling to Promela
1 <if><condition> 1 if
2 <I[CDATA[ 2 (Goulymssng ) ->
3 Foulumsang 3
a4 11> 4 ::else >
5 </condition> 5
6 6 fi
7 <else>
3
9 </else>
10 </if>




a5

= Y | = ) ! o o v Y
AN 3.12 W'J'EJEHQﬂ'ﬁLLUaQﬂ']H']ULWﬁﬂUIWiLﬂJa{Lua?usq@ﬂ'Waﬂﬂ']LLa']

BPEL Description modeling to Promela
1 <if><condition> 1if
2 <I[CDATA[ 2 : (checkCreditRequestVar.customer
3 ScheckCreditRequestVar.content 3 I= “Fred”) ->
4 /@customer = "Fred" 4
5 11> 5 :else >
6 </condition> 6
7 7 fi
8 <else>
9
10 </else>
11 </if>

M1317 3.13 ngmisilasnudimanulnsiuarludiugaiduennsel

BPEL Description modeling to Promela
1 <switch name="FlightDecision"> 1 if
2 <case 2 (1Soulvasang ) >
3 conditionz”ﬁ'@uZWziigz "> a.
a 5 :else >
5 </case> 6
6  <otherwise> 7 fi
.
8 </otherwise>
9

</switch>
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= o ! = o ! o o =
WWTNVI314ﬁnaﬂTﬁniuﬂaﬂﬂqHQUUWﬁﬂUIWiQKYQUﬁQUﬁWQWaQuﬂﬂﬂim

BPEL Description modeling to Promela
1 <switch name="FlightDecision"> 1 if
2  <case 2 = (filghtRequestVar. package
3 condition="$filghtRequestVar.content 3 == ‘low’ ) ->
4 /@package == "low"> 4.
5 5 :else >
6 </case> 6
7 <otherwise> 7 fi
8
9 </otherwise>
10 </switch>

e. While

'
[N

yafdsihaude Wunsisuuuiiteuladndulafedeyaiile
ﬁwawuadmﬁuﬂmusau Tng <while> fdrurmundouly <condition>
AdEU <if> 30 <switch> wazdalusunsudanudeunuiinisdeded
wdsludslassadsuvuiiondu Feildnwnizdsnini 3.25 Taengnisudasd
wansluansnadt 3.15 uaziiogndlunans 3.16 uazazynsdasnuszimilou

Tunsdives if-condition wag switch-case

¢whiles
<condition:$filghtResponseVar. content/@counter < 3 </ condition:

< /whilex

AT 3.25 Fregne <case> Tu TravelProcess TripAgency.bpel
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M1399 3.15 ngmisilasnwdimaiulnsuartudiugadidavihnuie

BPEL Description modeling to Promela
1 <while> 1 do
2 <condition> 2 (WSaulumsing ) ->
3 [eulvayine 4
5  </condition> 5 :else >
6 6 break
7 </while> 7 od

d‘ U ! a U 1 o Q-I/ o d‘
#1319 3.16 GDE]EJ’Nﬂ'ﬁLLUﬁQﬂ']‘H’]UL‘Wﬁﬂ‘UI‘WiLiJﬁ’]IUﬂ'JUﬁ@ﬂ’]ﬁQVINWULM@

BPEL Description modeling to Promela
1 <while> 1 do
2 <condition> 2 : filshtRequestVar.counter
3 SfilghtResponseVar.content 3 <3 >
a4 /@counter < 3 5
5  </condition> 5 else >
6 6 break
7 </while> 7 od

| P o a I3 ° v ¢ v X | ~ v °

dugavnevesiiinuazlunisiinasnsas@uludiunanaua ielviauisainly
Uuusiarnds Wildlunsmuasumsuduiusluianssuanyineg lnensusuussasyinnis
WHUNTZUIUNITAEUDNNYNNEITLTuAT1a09lun1sTueAaunsz U1 (Driver)

pE9U Buyer, Traveler Dudu
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3.3 fanssun1smiudaulleaguile

£

druiilufanssugaring diwuuiiaeadeguienldanasesuniinismiuasy &
AuautRndauudeu Ao Auaudiaulasade Weoswinluiiaisandangnisalf
¥ = Y =t a dy k4 o oA ¢ al 1l
aseanudemeliiuszuu Felufanssuilldnisnmswuudiassiidnivgnisalilis

Aeduvseld [7] waslleudyanvalieaiiveavesnuantinnudasndy lansil
“I1 - 27 og z Ao WwNsainlialsindy

ANUNINEYBILDATIKEatAD AzliiAnugn1salnliAIsAnTuELD wWaraINUITY
Y83 H. Kacem [8] l9d14unn1svinaaunsaiianizaain1su faunusiuueanssuiunis
Tunrwding Baieatesiuniudenis (Requirement) wazluusy (Pattemn) wiauiu

Fouduweadiuea ¢ 3 ngu
1) AuautRliesiin (Exclusion properties)
2) AuautAnAIsia (Inclusion properties)

3) ﬂmﬁmﬁ'ﬁﬁﬁ’nﬂu (Prerequisite properties)

nquil 1 waz 2 ansaunlddswdunwimslunisadueaiivead msunnauds
AulaendedmniuansgIuneant dmsunsufduiusiuvesdiuaugsianiwvdme

Taen1smIUaaUTuaINsanU Ly 2 U eun1nd 3.26
1) a$reaiweadutumaunvinlusiimds A

2)  USULAILUUINEBITUMDULLALIALY B

e l -----
.
.

Promela Promela i
[ e [ e ]
] ]

.

A 3.26 srUsEnavlufanssuNIMU@RULUUINaRLTIg TR ety
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3.3.1 @51940a74k0a

Nsaueafiues lngiiansananauaudinulasndy Lagilianiiansunnms
MUINAUYBITTUUNUEIRARar AR UTUYaIN SUS Fuiusiuseninsdiuau laawdle
#91500131NM18E1952UUNUTINIUA NN 3.8 waznauanUAnAIsAn aga1nsany

HUlYNISYNNUNEDANSAUTENINEIUINUAININT 3.27

BPEL

Suppliar

Credit
Organization

a a a v ° o A a
AN 3.27 NTULDANLLDAAINAIIUADINTT a'ﬁ/ﬁUL\‘]@uvLsUﬂ']iﬂ"lllLﬂiﬂm

7 3.27 Wunsinsannsauasin lnefvuali p unmgnisaldieiin
n15valduin1901ulA261 (Request for quote) WAz g WNUNITAIULATAM (Check

Credit) Favisapsmsnialidauduiusiude duinnulainiu AsAANIT01NATAR

o/ (% LS

Tu uazunumedydnval “p > q” Feuduauantinaisie waarulunisnduiu

o

welmieulanuauaudinnuvaonsi

INANNFUAUS “p->q” auyaiu “~p V q”, “~ (p N ~q)” waztlUdsulusuwuy
woatiueadmiuauaudinulasndy “[ - z” log z fie wgn1saliiliasiindu aeld

1%
v

wOaTILeAYRIVBIANUFUTUS p Uay q NunuauaudinuUasnsiedisil
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-~

weaiiuaatidiaunuied aglifaugnisainiinnisvediain (p) wazliinnisniy

ASARTU (~q) taue wazanusaluilsuduntwinsuatlududaly

3.3.2 UYSULAILUUINADY

N15USULAIBUUINaRItuYIie i ausavinnsmuasunukeaiveanas v ulule
1 [ - (p A ~g) anansieulunwilnsiailaidu W pl { 0 (p && 1g) } wazuanInl

27 3.30 WumsusuissLuusnaadlinssidesnis

#define p INVOKE_RFQ
#define q INVOKE_CC =

1t1 pl { [1!{ p 3& !q) }

a | ° =
AN 3.28 a’JuGUENﬂ'ﬁEHIWiLlla'ﬂ,Uﬂqiﬂ']‘Wu@LLE]a'V]LLaa pl

uanantunmil 3.28 FensiTeuusaiiLoanmautfnuuasnseasluntwlnsia
Faanunsnthluasianuusiaewnerdesiiealiudely Fesuduusuuiiaes senisifiu
MUs “INVOKE_RFQ” uag “INVOKE_CC” vllayau (boolean) kaghnsnni1sniviuaen
Huate “true” Tunvudraesgaiiinnisiunisdenlduinisorulainiuagiasin

AIUAIAU
$rspin -1tl pl -ul@@eee suppiler.pml

27 3.29 aaslunisldatulunismugeumesueadinea pl dmsuLuudIasy
NMUNINA 3.29 wansnsidamdatulag eyl uudnaesiineen1siinIsmiuaaune

1w supplier.pml fvuslivinismiuaeudeuls pl wagliviaiu 100000 4u
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N1599NKUULAZNRAIUILASIIND

luuniindfsnisesniuuiaiedile wazan nuIndeulun1siamuwl lassasisdiuse
Uszaunudldanuaiaseaiauuuiaeadguidemeniwinsuaiainveaniuazdina i

nuazdunsInalul
4.1 N1592NBUULATDIND

wspaloadiuudtasudagudeiisniwinswaiainneaniuazdna 1y

iwsetloNaYueatuayun suaauMsUfduRusveslinadmiunean uag

[

Tunseenuuunuady 3 du sl

D wRunngaaa (Use case diagram)
2) wRunmAang (Class diagram)

3) lassaduasesdisadawuudnasadegutly

TB2PML

Import CSAR
Lo
/ Validate TOSCA template
«include» >

o] R
\ ___«include»

RN
User
\/\ Generate Promela Code
<

A9 4.1 UHuANgaAavaATsilaaiaLuUdaR AUy

1) WNUNIWYALAE
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wnunmganaLanenisidnunIesiloluning 4.1 Fausznaunie

[

ATIIU 3 @1 LATANNTNETUNYT18aZLDEALARIT

a. YndlnldZieaioens (Import CSAR) M54 4.1

b. @Ldun1s (Run) AN51997 4.2

Ly

. Tuiindu (Save As) ans1971 4.3

M1597 4.1 esungnsidlnadioaoons (Import CSAR)

Use Case ID:

UC 001

Use Case Name:

dnlWadieaioons (Import CSAR)

Actors:

Aldau

Descriptions:

P lddnsuwseauasiauuingad

Preconditions:

Wddeaeaisiaainianssuesniuuandnenssy 3.1

Postconditions:

Flow of Events:

Actor

System

1. Walusknsy

2. @90 “Import CSAR”

4. ionlwadieaions

5. dUnalnld “Open”

3. hAnIULADN A

Exceptions

Conditions:
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AN5199 4.2 a5unen1saiiunis (Run)

Use Case ID: UC 002

Use Case Name: | @1un1s (Run)

Actors: Alganu

Descriptions: nshaunanvesAIeslieatiuayy Weaseuuudngaes

Preconditions: | @@eaiearsgninidnlulsiegesiiond?

Postconditions: | -

Flow of Events: | Actor System

1. sLilunis
2. BAAIADIULATNTIAINDANN
(Validate TOSCA template)

3. LLﬁﬂQﬁﬂqugﬂ’]iﬁ%’WQLLU‘U"\T’]ﬁ@Q
(Generate Promela Code)

4. \HeNgLUUTIRDY

Exceptions 2. aounisadnsianeanmulianysel

Conditions: 3. @ unisalasiauuInassidsa

¥ o a ~ = v ) a Y 1<
aelunisldaumsdniunisiaiesdieasiawuuitasudegude dadu
A1559UNN5 U 2 @rudbinnelu Ao N1SRTIEBULLLUUNBANIAINY

gﬂéfaqauyiaimmimqa%’wLaﬂGﬁL’SmLLaa LALASILUUIIABINIYIINT LA

M13199 4.3 Tufindu (Save As)
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Use Case ID: ucC 003

Use Case Name: | Tuiinidu (Save As)

Actors: Algeu

Descriptions: nsihesnuuudaeadulid

Preconditions: | wuudnasdgnaseuadluiaIedile

Postconditions: | -

Flow of Events: | Actor System

1. @ontunndu
“Save As”

2. hansutindantng

3. lavalnduean

4. \@anvuiin “Save”

Exceptions -

Conditions:

AsludunsTEAn & du anun1s19 4.3 WunsiinasnsNadna

[

<

FueunJulngd el lwddluusuwsaiavinnismvasulufanssunng

= o Yy A A a A A o ° &
NIUAU %QLTJUI?IL@?@QN@%UH LLEUNDDNIINLATDINBEAINNLLUUINADIUY

2)  WHUAINAANE
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wwunInAatauansasausznouluami 4.2 dmsunisiaiun
A4 Ay o = v ] v &
winsleaauuuiaes dn1sldau 3 uiining (Package) Aadl
a. wiinina javafx llunisdnnisdiuseuszanuglda
b. uwinina antlrd gnldlunsfianuniwivianeaniuasding
<@ . & 1 o [ = v
c. winina gui WWudiunisvinnundnvedlusunsy Jeazldau

Toscaloader Wag BpelLoader [ovinn1sidndaenans

gui javafx
Main
Application
/ \‘ Toscaloader +start()
+enterElement()

BpellLoader +exitElement() \‘
%‘ XMLLexer |
7 antird

TOSCAParserBaseList \\&
5 Lexer

s D TOSCAParserListener

BPELParserBaseListener —1 t
i ParseTreelListener

- D BPELParserListener| 1 —

M9 4.2 UUAMAANAYRAATENeAT L UUTaR UBI Uy

ﬂma‘lua'au?iu TOSCAParserBaseListner, BPELParserBaseListener
Judwlnsildlunsinadnsdiu Loader Fsazanunsaiimunnisidennau
dledrufinulasu Token fidseandsldnisdnain XMLLexer vilsinnely
Toscaloader uay BpellLoader Usgnaumedilunisadiadeyauayduiinld

diehlldiungnisulasiieasrndunuudiaondegudy

3) lassahaesesleaaiuuitaeadeguile
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A o I3

iwsedloassuuuiasndegute uesodieMmieuiiaasyu ¢ 1

LY (Y L4

Tglunnsvaeasnas@anu (Parser) hazalusnduaneal (Lexer)

o

CSAR

TOSCA
Template | [
' TOSCA
: Validator e : o
BPEL | Generator |:> Code

Process

1
1
BPEL => Promela '

i

/ Table of Translation / :
1

1

1

1

s ’I: —
= { =|:

A9 4.3 lassasraesesleaiauuiasudegule

dmsudruignfslnadieaeaisnanelulnausenaumiglvdsaiy
UINTFIUNDANILATNTEUIUNITNGINATEUAIE 191 TLNAINAINTTUN
3.1 YN lUGINToULAUUT LT ILNUNTOUVDILAIDILBNAF 19T WBAS19

nadnsn1sviulugamdinsuandmsuiluldlufonssun 3.3

4.2 AN1NKINABUTIUNITWAIUITZUU

annedanlun s szuuIun ey 2 Useian e esauas (Hardware)

wazaNALIS (Software) Inelis1easidennad
1) @an1NwINaaulUNITHAILILATILD8NSALIS
- LATRIARUNNADST 1 LATDY

MiegUszanana Intel® Core™ i5 A111L57 1.60 Anzdss (GHZ)
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$11J28A214U31 DDR3 wue 4 Anglud (GB)

g15ARan SSD SATA 3.0 A111k57 6.0 Ansdnsaiui (Gb/s)

2) anmwInasulunsiauAsoIlan U WAL

- 52UUU{UR Microsoft Windows 10 #3e Linux Elementary OS 0.3 1Ju

seuvUfUanisuldlunisiaiuasedie

- NFOUNITNNNIUAIEN1I19191AD OpernJDK 64 Bit 1.8.0 112 %30 Sun

Oracle JDK 8ul12

- quﬂ%aﬂﬁaiuﬂﬁﬁ'@umﬁa Intellij IDEA 2016.2.4 g ANTLR v4 grammar

plug-in TnglansseazidunATasiion I 4.4

- insesdleviglumsnauaiesdiefnnulionsal fie antlr-4.5.2-complete

IntélIIJ IDEA

N ULTIMATE 2016.2

IntelliJ IDEA 2016.2.4

Build #1U-162.2032.8, built on September 9, 2016
Licensed to Warun Chareonsuk

Subscription is active until April 8,2017

For educational use only.

JRE: 1.8.0_112-release-b343 amd64
JVM: OpenJDK 64-Bit Server VM by JetBrains s.r.o

Powered by open-source software

© 2000-2016 JetBrains s.r.o. All rights reserved.

Al 4.4 ﬁﬂLﬂ%@ﬂﬁ@IUﬂﬁWﬁNUW Intellij IDEA

4.3 d@7ufausrautazn1shiIuLATadile

nsldaueTasdloatuayunismuaeulagaiawuuInaesateguienunsgu

NeaNaztina Usenaunie 4 Junay

1) Uil WdLeae815 9NNUNIDNANVDLATDIND TB2PML wandlun1ni 4.5
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* TB2PML (Songkran) &
Import CSAR | Run | Save As Help
fa]

[=]

3

I

(=]

o

=

o

[=N

(o

=

{=
Select CSAR file. About

d' [} 1 v v = IS U
NINWN 4.5 mumaﬂismu@lmmwaﬂ%ﬂmemaauuaqu

2) Weauninlwddieaeaisluinsesile aglasan1sindlun1nig 4.6 waznsaud

'
[ o a

defuiteriluaiawuudnasadegutly

‘!

TB2PML (Songkran)

EL
)
=

x
Import CSAR Save As
~

¥ Resources
Definitions/Purchasing
Definitions/Purchasing

Definitions/Purchasing

Buijapoly | 8|0suo07)

Definitions/Purchasing
TOSCA-Metadata, TOS(
files/PurchaseGoodsPr
files/PurchaseGoodsPr
files/PurchaseGoodsPr
files/PurchaseGoodsPr
files/fPurchaseGoodsPr
files/fPurchaseGoodsPr
files/creditAgency.xsd
files/logistics.xsd

files/store.xsd £

About

o ¥

A9 4.6 drusoUszanusansinangnininaunluaiesdisativayu
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3) Wedfun1saiiuudtaeudagule iaTesilovzuanstunaunaztayaly

dumaulea MU 4.7 uaranunsaguuudtasadaguiniunin 4.8

» TB2PML (Songkran)

gt | oo

v Resources = 1 1) Get startMeta from TOSCA meta
Defintions/Purchasing | yocea sota-version: 1,0
Defintions/Purchasing | CSAR-Version: 1.0

Created-8y: Warun
Defintions/Purchasing Entry-Definitions: Definitions/Purchasing-Definitions. xmi
Definions/Purchasing
| 2] Access TOSCA specification
TOSCA-Metadata/TOSE | ¢ 31 o0 o s 3)
files/PurchaseGoodsPr 11 filesPurchaseGoodsProcess CredtAgency. bpel
3.2 files/PurchaseGoodsProcess_Logistics. bpel
flex/PurchiasaGoodsPy 3.3 files/PurchaseGoodsProcess_ Store bpel
files/PurchaseGoodsPr { 4] Finlalize ChanVar
files/PurchaseGoodspe |~ | 51 Finlalize MsgType.
filesPurchaseGoodsPr
files/PurchaseGoodsPr
files/credtAgency.xsd
filesfogestics xsd
files/store, xsd v
<
Finish About

AN 4.7 dusoUszanulansdiutunTyinuYeAIeloatuayy

= TB2PML (Songkran)
Irngant CSAR  Run | Save As
* Resources | chan CreitData = [0] of {miypa}:
chan Reguist = 0] af {mtype);
Cafinitiana/Purchasing chan DeliveryDats = [0] of {miype};
DefinitionaPurchasing chan Buy = [0] of {mitype};

. . chan Confirm = [0] of {mtype};
Definitions/Purchasing typedef checkCreditResponse |
Definitions/Purchasing i string id:

ToSCAMetadataTosy | '™ NG
filesPurchaseGoodsPr, | )

typedel CustamerUnknownFaull {
TesPurchaseGeadsPt | o etring id;
fileiPurchadet oodiPr

}
Tibes/PurchaseGomdsPr

typedef checkCreditRequest
filrsPurchaseGoodsPr, | A string id;
filesPurchaseGoodsPr | 1 3119 CUSTOMen:
filesfcredithgenty. xsd b
Tihes — eheckCreditPequest checkOneditRequestiar;

L4

files/stone. xsd
>

Fimish

w  CustomerUnknownfault CustomerUnknownFaultVar;

checkCreditRetponde checkCredtfespanseyar,;

LY

A 4.8 diusoUszaunanauuuIaaadagutien

Ly

e
)
N
)
Zo
2
=
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'1&JLﬂuﬂwiﬁuﬁﬂLLUUﬁﬂaaQL%agﬂﬁalumwﬁ 4.9 992U LANUDY

wuudnasadeuadlndnssy weihlnaludsuudaieldnivaeunuants

TB2PML (Sengkran)

X E
i Impart CSAR  Run | Save As Haelp
v Resouroes = [ 1] Get startMeta from TOSCA. meta o
Save As Model ) (&
]
Saveinfolder: | 1"!".‘.'wrunlwnrhpine_ Create Folder 2
Places Hame Size Modified &
Q, search s 07/18/2016
D Recently Used i gen oaf13f2008
B thzpmisongk = res Da10f3006
& waren - ot 04/10/2016
1 Fille System tb2pml-songkran.iml 636 bytes 04113/2016
|| Documents
& Pictures
ALl 1) Music

Absoist
o |

A9 4.9 drusislszauskansnsiuiinlnduuuitaeudeule
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N1INAdau

nsnaaeuATesleatuayunsuasul vildlaen1saiawuudaeudaguieds
Usenouludieg 3 seuuugsie wasn1svaaeulasiaiadayauInigIuneant 3 tauas
ATEUARNYAAIEINIMTma 10 Y lnsanmuindeslunsnageudusuuideafiuild

% d‘ =l d‘
Tunswaesasiialuuni 4

funounisnaaouiiesie

1) @3 NITUUNUTININULIATFIUNOAN NI OUAIYNTEUIUNITIND

2) hszuunugsivdeeglunilideaeeiiinauuuiassdsgudemeriodlo
3) duuinaeadegute TdneasBealiiuuinassaunsainauld uaswans
umslunisyihauveiuuinaes

1) Aenginaraiueafiueaiionsmuaeunsufduiusuesting

5) Usuusinwlnswanlianunsamuseudssduiiadsty

6) uuuirasudegUienazueaiiveatmusliiuiniedloaty

7) tufinanmsmuaeuvesnuantiazaisieiianaiaiionaaey

8) FIUTULAzATUNaN1IAGDY

NuIngrdnusladneszuuaugsiamuuinsgiuneanikasdinaielinaaou
A3BID 3 SEUUU AD SruUdnTIniig, sruudagedunn uavseuulnaansesdy lae

srUUNUgTiAmalgnai1sduaInlusunsy Intel| IDEA lnguanslunisned 5.1
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nIlAnY
FTUUAN syUUdaTe | S¥ULT0Ih
SRIRLI dumn \n3eady
UINTFIUNBEANT
- ¥llpAUABINIT (Requirement type) v v v
- YUAAMUEINNSD (Capability type) v v v
- WLUUANUAUNUS (Relationship template) v v v
yamawuidalea-dina
- ﬂ;@ﬁﬂﬁq@jﬂﬁé’uﬁué (Partner Link) v v v
- ﬁ@ﬁﬂgﬂﬁ’JLLUi (Variable) v v v
YA Adadenuiniinisuen (invoke) v v v
yamidaiudonu (Receive) v v v
yamdmouiutonu (Reply) v v v
- yaddslua (Flow) 3 - v
YAAaE Sadutu (Sequence) v v v
- ﬁqﬂﬁﬁmmﬂmwﬂﬂm (Switch) - v
- YAFN fansziguile (While) v - -
- ypdrdadouluiuda (f v v -
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5.1 STUUINIINLUY

FEUUNUTINMA@UTATINUIY LFNWAULNNTEUUNUAIUNINTFIUNDANIAINN

¥
a S

lagusznauldime 3 num 33n1591197150910015 RFQ dmsulunssuiunisgsnall
ﬂﬁzﬂauﬁ’msqmﬁ’lﬁﬂ Partner Link, Variable, Invoke, Receive, Reply, If ag Sequence

sreavidennsnaaeullseanidu 4 @
1) nsguIUN1s Credit Organization
2) N3LUIUNIT Bank
3) AILUIUNNT Supplier

4) fmageu Buyer Tuniwlnsiuan wazn1sniudeu

BPEL
Supplier
Buyer D
Payment Payment
Mofific ation Resu
L
BPEL BPEL
i Credit
Bank Organization

A7 5.1 SEUUUEINATaTIvIg

S18ALLDYANARNENISNAFDULULAAEATEUIUNTIUANT 5.1 USenounle KA

U, IWATaLaT ALY UUTIABIN TN IAaNLASBa3lD
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<RelationshipTemplate id = “...” name = “requestforquote” type = “...”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “quote” type = “...”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “order” type = “..”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “invoice” type = “...”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “paymentnotification” type =

</RelationshipTemplate>

« »

<RelationshipTemplate id = “...” name = “paymentresult” type =

« »

.2

</RelationshipTemplate>

« » « »

<RelationshipTemplate id = “...” name = “creditreport” type = “...”>

</RelationshipTemplate>

« » «

<RelationshipTemplate id = “...” name = “checkcredit” type = “...”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “payment” type = “..”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “result” type = “..”>

</RelationshipTemplate>

«

AW 5.2 druvssiiiuuauduiusluwduuuneani Supplier

Toyavinand 5.2 gninunasradudauds chan Tunmi 5.3 dmsu Supplier

chan requestforquote = [0] of { mtype };
chan quote = [0] of { mtype };

chan order = [0] of { mtype };

chan invoice = [0] of { mtype };

chan paymentnotification = [0] of { mtype };
chan paymentresult = [0] of { mtype };
chan checkeredit = [0] of { mtype };

chan creditreport = [0] of { mtype };
chan payment = [0] of { mtype };
chan result = [0] of { mtype };

ANA 5.3 @UTDIN9ADASLULUUINAD
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1) n3guIUN1s Credit Organization JussAnsnsiadeuanuziasin

= CreditOrganization

Receive_CreditCheckRequest
2| q
@ Check_Customer

If Else

2| Send_CreditReport | Send_CreditReport_Unknown

®

A7 5.4 Jegued Credit Organization Tun1wdina

Tun i 5.4 uanaraa1uUed Credit Organization a8UN8AIBAINT 5.5, 5.6

<bpel:process name="SupplierProcess_CreditOrginzation"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmlns:tns="http://eclipse.org/bpel/sample"
xmlns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">
<bpelimport location="SupplierProcess_CreditOrginzation.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="CreditOrganization"
partnerLinkType="tns:SupplierProcess_CreditOrginzation"
myRole=" CreditOrganization" />
</bpel:partnerlLinks>
<bpel:variables>
<bpel:variable name="checkCreditVar"
messageType="tns:CreditOrginzationRequestMessage"/>
<bpel:variable name="creditReportVar"
messageType="tns:CreditOrginzationResponseMessage"/>

</bpel:variables>

2nd 5.5 Wan1wtiwauesdiuau Credit Organization
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<bpel:sequence name="CreditOrganization">
<bpel:receive name="Receive CreditCheckRequest" partnerLink="CreditOrganization"
portType="tns:SupplierProcess_CreditOrginzation"
operation="checkcredit" variable="checkCreditVar" createlnstance="yes"/>
<bpel:if name="Check_Customer">
<bpel:condition>
<I[CDATA[ $checkCreditVar.content/@customer != “fred” 1>
</bpel:condition>
<copy>
<from>
<literal xml:space="preserve">
<tns:CreditReport
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="creditOrganization.xsd "
id=""rating="7" >
</tns:CreditReport>
</\iteral>
</from>
<to variable="creditReportVar" part="content"></to>
</copy>
<bpel:reply name="Send_CreditReport" partnerLink="CreditOrganization"
portType="tns:SupplierProcess_CreditOrginzation" operation="creditreport"
variable="creditReportVar" />
<bpel:else>
<copy>
<from>
<literal xml:space="preserve">
<tns:CreditReport
xmlns:tns=" http://eclipse.org/bpel/sample" ...
xsi:schemalocation="creditOrganization.xsd "
id=""rating="0" >
</tns:CreditReport>
</\iteral>
</from>
<to variable="creditReportVar" part="content"></to>
</copy>
<bpelireply name="Send_CreditReport_Unknown" partnerLink="CreditOrganization"
portType="tns:SupplierProcess_CreditOrginzation" operation="creditreport "
variable="creditReportVar" />
</bpel:else>
</bpelif>
</bpel:sequence>

</bpel:process>

A9 5.6 a1 dinavesadiuaiu Credit Organization ()



mailto:$checkCreditVar.content/@customer

mtype = {
MSG_TYPE_REQ CREDITORGANIZATION,
MSG_TYPE_RES CREDITORGANIZATION,

typedef checkCreditType {
// string id;
// string customer;

}

typedef creditReportType {
// string id;
int rating;

}

checkCreditType checkCreditVar;
creditReportType creditReportVar;

proctype CreditOrganization {
checkcredit ? MSG_TYPE_REQ_CREDITORGANIZATION;
if
i (checkCreditVar.customer == “Fred”) ->;
creditReportVar.rating=7;
creditreport | MSG_TYPE_RES_CREDITORGANIZATION;
zelse ->;
creditReportVar.rating=0;
creditreport | MSG_TYPE_RES_CREDITORGANIZATION;
fi

AT 5.7 druves Credit Organization Tuwuudnass supplier.pml

nnmit 5.3 uazlidniwndinaves Credit Organization Tunw 5.5, 5.6

anunsaasaludiesuuiasadsguislunwinswainunin 5.7




2) NSEUIUNTS Bank @3uAiun1sUnseRuLiNeyinsnenns

= Bank

& | Receive_PaymentRequest

@ Check_Account

If Else

© Sequence 2| Send_Result_Fail

<9 Inveke PaymentMotification

2| Send_Result

®

N7 5.8 19911989 Bank TuniwnTina
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Tumwﬁ 5.8 LARINI9IUVDY Bank a‘ﬁmaé’aamwﬁ 5.9, 5.10, 5.11 wag 5.12

<bpel:process name="SupplierProcess_Bank"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmilns:tns="http://eclipse.org/bpel/sample"

xmilns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">

<bpel:iimport
location="SupplierProcess_Bank.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:iimport
location="SupplierProcess_CreditOrginzation.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />

N7 5.9 IWdn1edmavedinanu Bank
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<bpel:partnerLinks>
<bpel:partnerLink name="Bank"
partnerLinkType="tns:SupplierProcess Bank"
myRole=" Bank " />
<bpel:partnerLink name="Supplier"
partnerLinkType="tns:SupplierProcess_Supplier"
partnerRole=" Supplier " />
</bpel:partnerLinks>

<bpel:variables>
<bpel:variable name="paymentVvar"
messageType="tns:SupplierProcess_BankRequestMessage"/>
<bpel:variable name="paymentNotificationVar"
messageType="tns:SupplierProcess_SuppilerRequestMessage"/>
<bpel:variable name="paymentResultVar"
messageType="tns:SupplierProcess_ SuppilerResponseMessage "/>
<bpel:variable name="resultVar"
messageType="tns:SupplierProcess_BankResponseMessage"/>

</bpel:variables>

<bpel:sequence name="Bank">
<bpel:receive name="Receive PaymentRequest"
partnerLink="Bank"
portType="tns:SupplierProcess Bank"
operation="payment" variable=" paymentVar "
createlnstance="yes"/>
<bpel:if name="Check Account">
<bpel:condition>
<I[CDATA[ $paymentVar.content/@id != “536662778” 11>
</bpel:condition>
<bpel:sequence>

<copy>

<from>

<literal xml:space="preserve">
<tns:PaymentResult
xmlns:tns=" http://eclipse.org/bpel/sample" ...
xsi:schemal.ocation="creditOrganization.xsd "
id=""ref="" >
</tns: PaymentResult >
</\iteral>
</from>
<to variable="paymentNotificationVar" part="content"></to>

</copy>

2NN 5.10 Wan1edmwavesdiuau Bank (58)
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<copy>
<from>$ paymentVar.content/@id </from>
<to>$ paymentNotificationVar.content/@id</to>

</copy>

<bpeliinvoke name="Invoke PaymentNotification"
partnerLink="Supplier"
operation="paymentnotification"
inputVariable="paymentNotificationVar"></bpel:invoke>
<bpel:receive name="Receive PaymentResult"
partnerLink=" Supplier "
portType="tns:SupplierProcess Bank"
operation="paymentresult" variable=" paymentResultVar "

createlnstance="yes"/>

<copy>
<from>
<literal xml:space="preserve">
<tns:Result
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemal.ocation="creditOrganization.xsd "
id="" code="200" >
</tns:Result>
</\iteral>
</from>
<to variable="resultVar" part="content"></to>

</copy>

<copy>
<from>$ paymentResultVar.content/@id </from>
<to>$ resultVar.content/@id</to>

</copy>

<bpel:reply name="Send_Result"
partnerlLink="Bank"
portType="tns:SupplierProcess Bank"

operation="result" variable="resultVar" />

</bpel:sequence>

<bpel:else>

A 5.11 Wd A dinavesdiudu Bank (#19) - 2
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<copy>
<from>
<literal xml:space="preserve">
<tns:Result
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="creditOrganization.xsd "
id="" code="404" >
</tns:Result>
</\iteral>
</from>
<to variable="resultVar" part="content"></to>

</copy>

<copy>

<from>$ paymentVar.content/@id </from>
<to>$ resultVar.content/@id</to>

</copy>

<bpel:reply name="Send_Result_Fail"
partnerLink="Bank"
portType="tns:SupplierProcess Bank"
operation="result"

variable="resultVar" />

</bpel:else>
</bpel:if>
</bpel:sequence>

</bpel:process>

A 5.12 TS dinavesdiudu Bank (#19) - 3

a1 TmaannIn 5.9, 5.10, 5.11 waz 5.12 anusaasraduludlnsw-

ANUIAIUIUY Bank taluniw 5.13
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mtype = {

MSG_TYPE_REQ BANK,
MSG_TYPE_RES BANK,

%
typedef paymentType {
// string id;
// string customer;
// string amount
}
typedef resultType {
// string id;
int code;
}
typedef paymentNotificationType {
// string id;
// string ref;,
}
typedef paymentResultType {
// string id;
// string ref;,
}
paymentType paymentVar;
resultType resultVar;
paymentNotificationType paymentNotificationVar;
paymentResultType paymentResultVar;
proctype Bank {
payment ? MSG_TYPE_REQ_BANK;
if
i (paymentVar.id == “536662778”) ->;
paymentnotification ! MSG_TYPE _REQ SUPPILER,;
paymentresult ? MSG_TYPE_REQ SUPPILER,;
resultVar.code=200;
resultVar.id = paymentResultVar.id;
result | MSG_TYPE _RES_BANK;
selse ->;
resultVar.code=404;
resultVar.id = paymentVar.id;
result | MSG_TYPE_RES_BANK;

AN 5.13 @uves Bank Tuwuudnaes

supplier.oml




3) ATEUIUNIT Supplier MUTNATANITIZUUIUNAN

= Supplier

=

= Quote_Process

@ | Receive RFQ
& Invoke_CheckCredt
&) Send_Quote
=
> Olde;..Process

@

=

Confirm_Order

@ Receive_Order

- Che(k_Ordu

=
Check_Order Else

&/ Send_Invoice = While_Loop

D+« 0> 0-0

= Payment

-
& | Receive_PaymentNotification
¢ Send_PayrnentResult

=
=

Al 5.14 Hearuves Supplier Tuntwdina
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<bpel:process name="SupplierProcess_Supplier"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmlns:tns="http://eclipse.org/bpel/sample”
xmlns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable” >
<bpelimport location="SupplierProcess_Supplier.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpelimport location="SupplierProcess_CreditOrginzation.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpelimport location="SupplierProcess_Bank.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="Supplier"
partnerLinkType="tns:SupplierProcess_Supplier"
myRole=" Supplier " />
<bpel:partnerLink name="CreditOrganization"
partnerLinkType="tns:SupplierProcess_CreditOrginzation"
partnerRole=" CreditOrganization " />
<bpel:partnerLink name="Bank"
partnerLinkType="tns:SupplierProcess Bank"
partnerRole="Bank" />
</bpel:partnerLinks>
<bpel:variables>
<bpel:variable name=" requestForQuoteVar "
messageType="tns:SupplierProcess_SupplierRequestMessage RFQ'/>
<bpel:variable name="checkCreditVar"
messageType="tns:CreditOrginzationRequestMessage"/>
<bpel:variable name="creditReportVar"
messageType="tns:CreditOrginzationResponseMessage"/>
<bpel:variable name="quoteVar"
messageType="tns:SupplierProcess_SupplierResponseMessage Quote"/>
<bpel:variable name=" orderVar "
messageType="tns:SupplierProcess SupplierRequestMessage Order"/>
<bpel:variable name="invoiceVar"
messageType="tns:SupplierProcess SupplierResponseMessage Invoice"/>
<bpel:variable name="paymentNotificationVar"

messageType="tns:SupplierProcess_SuppilerRequestMessage"/>

A 5.15 Tanrwrdinavesaiuaiu Supplier




75

<bpel:variable name="paymentResultVar"
messageType="tns:SupplierProcess  SuppilerResponseMessage "/>
</bpel:variables>
<bpel:sequence name="Supplier">
<bpel:sequence name="Quote Process">
<bpel:receive name=" Receive RFQ "
partnerLink="Supplier"
portType="tns:SupplierProcess Supplier"
operation="requestforquote" variable=" requestForQuoteVar "
createlnstance="yes"/>
<bpeliinvoke name="Invoke CheckCredit"
partnerLink="CreditOrganization"
operation="checkcredit"
inputVariable="checkCreditVar"></bpel:invoke>
<bpel:receive name="Receive CreditReport"
partnerLink="CreditOrganizarion"
portType="tns:SupplierProcess_CreditOrganization"
operation="creditreport" variable=" creditReportVar "
createlnstance="yes"/>
<bpel:reply name="Send_ Quote "
partnerLink="Supplier"
portType="tns:SupplierProcess Supplier"
operation="quote" variable="quoteVar" />
</bpel:sequence>
<bpel:sequence name="Order Process">
<bpel:while name="While">
<bpel:condition>
<I[CDATA[ SorderVar.content/@id != “536662778” ]]>
</bpel:condition>
<bpel:sequence name="Confirm_Order">
<bpel:receive name="Receive_Order"
partnerLink="Supplier"
portType="tns:SupplierProcess Supplier"
operation="order" variable=" orderVar "

createlnstance="yes"/>

<bpel:if name="Check Order">
<bpel:condition>

<I[CDATA[ $orderVar.content/@id == “536662778” 1>

</bpel:condition>

A 5.16 Tdnwdinavesdiua Supplier (se)
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<bpel:reply name="Send_ Invoice "
partnerLink="Supplier"
portType="tns:SupplierProcess Supplier"

operation="invoice" variable="invoiceVar" />

<bpel:else>

<bpel:sequence name="While Loop">

</bpel:sequence>

</bpelelse>
</bpelif>
</bpel:sequence>
</bpel:while>

</bpel:sequence>

<bpel:sequence name="Payment">
<bpel:receive name=" Receive PaymentNotification "
partnerLink="Supplier"
portType="tns:SupplierProcess Supplier"
operation="paymentnotification" variable=" paymentNotificationVar "

createlnstance="yes"/>

<bpel:rreply name="Send_ PaymentResult "
partnerLink="Supplier"
portType="tns:SupplierProcess Supplier"

operation="paymentresult" variable="paymentResultVar" />

</bpel:sequence>
</bpel:sequence>

</bpel:process>

At 5.17 Tdnwdivavesdiua Supplier (o) - 2

a1 TmaanaIn 5.15, 5.16 waz 5.17 aunsaasradulndlinsuaives

@719 Bank tatuniw 5.18
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mtype = {

MSG_TYPE_REQ SUPPLIER,
MSG_TYPE_RES_SUPPLIER,

%

typedef requestForQuoteType {
// string id;

// string customer;

}

typedef quoteType {

// string id;

// string customer;
int amount;

int price;

}

typedef orderType {
// string id;

// string customer;
int amount;

}

typedef invoiceType {
// string id;

// string customer;

int amount;

int price;

}

requestForQuoteType requestForQuoteVar;
quoteType quoteVar;
orderType orderVar;

invoiceType invoiceVar;
proctype Supplier() {

requestforquote ? MSG_TYPE_REQ_SUPPLIER;

checkcredit | MSG_TYPE_REQ_CREDITORGANIZATION;
creditreport ? MSG_TYPE_RES CREDITORGANIZATION;

quote | MSG_TYPE_RES SUPPLIER;

Al 5.18 Tridnwnsiuanvesdinau Supplier
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do
i (orderVar.id |= “536662778”) ->;
order ? MSG_TYPE_REQ_SUPPLIER;
if
i (orderVar.id == “536662778”) ->;
invoice | MSG_TYPE_RES SUPPLIER;
fi
= else ->;
break;
od;

paymentnotification ? MSG_TYPE_REQ SUPPLIER;
paymentresult | MSG_TYPE_RES SUPPLIER;

At 5.19 Indnelnsiuaivesainau Supplier (#1)

4) fvedau Buyer Tun19lwsiuan uagn1sniudesy wanslunin 5.20, 5.21, 5.22

proctype Buyer() {
run CreditOrganization();
run Bank();

run Supplier();
requestForQuoteVar.id = 1;
requestforquote | MSG_TYPE_REQ_SUPPLIER;

quote ? MSG_TYPE_RES_SUPPLIER;

order I MSG_TYPE_REQ_SUPPLIER;
invoice ? MSG_TYPE_RES_SUPPLIER;

payment | MSG_TYPE_REQ_BANK;

tpl {0 (p&&!g}

AW 5.20 favndau Buyer Tunwilwsiuan dwsu Supplier
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lunnil 5.21 wag 5.22 uanaranImugaukuuIaeudagule lagam

5.21 1Wunsain1svinaudnd Teglidvinliwuudiassianain

Spin Versi

Verf

Simul: ep>  Saves

Safety Storage Mode
* exhaustive
+ minimized automata (slow)
+ collapse compression
hash-compact (" bitstate/supertrace
Never Claims
do not use a never claim or It! property

* safety
v + invalid endstates (deadlock)
¥ + assertion violations

+ xr/xs assertions
Liveness
nen-progress cycles
acceptance cycles
enforce weak faimess constraint

+ use claim
claim name (opt): [p1

requestForQuoteType requestForQuoteVar;
[quoteType quoteVar;

orderType orderVar;

invoiceType invoiceVar;

proctype Supplier() {
requestforquote ? MSG_TYPE_REQ_SUPPLIER;

checkeredit ! MSG_TYPE_REQ_CREDITORGANIZATION;
creditreport ? MSG_TYPE_RES_CREDITORGANIZATION;

quote | MSG_TYPE_RES_SUPPLIER;

do
o (orderVar.id != 1) ->:
order ? MSG_TYPE_REQ_SUPPLIER;
if
o (orderVar.id == 1) ->;
invoice | MSG_TYPE_RES_SUPPLIER;

sion 1.1.4 - 27 November 2014

Search Mode
+ depth-first search
¥ + partial order reduction
+ bounded context switching
with bound: [0
+ iterative search for short trail
breadth-first search
v + partial order reduction
¥ report unreachable code

Result in: pan.out

(Spin Version 6.4.3 -- 16 December 2014)
+ Partial Order Reduction

Full statespace search for:

never m +(p1)

assertion violations - (disabled by -A flag)
- (disabled by -DSAFETY)
led by -E flag)

cycle checks
invalid end states - (d

State-vector 174 byte, depth reached 122, errors: 0
59 states, stored
1 states, matched
60 transitions (= stored+matched)
0 atomic steps
hash conflicts: 0 (resolved)

Stats on memory usage (in Megabytes):

0.005 equivalent memory usage for states (stored” (State-vector + overhead))

Parameter

Settings

d‘ = [ ] U .
AN 5.21 HaN1sIUd@sunIaiANUannng @vsu Supplier

/ Replay

Safety Storage Mode
+ exhaustive
+ minimized automata (slow)
+ collapse compression
hash-compact " bitstate/supertrace
Never Claims
do not use a never claim or Itl property

* safety
¥ + invalid endstates (deadlock)
v + assertion violations

+ Xr/xs assertions
Liveness
nen-progress cycles
acceptance cycles
enforce weak fairmess constraint

+ use claim
claim name (opt): [p1

requestForQuoteType requestForQuoteVar;
[quote Type quoteVar;

orderType orderVar;

invoice Type invoiceVar;

proctype Supplier() {
requestiorquote ? MSG_TYPE_REQ_SUPPLIER;

checkeredit ! MSG_TYPE_REQ_CREDITORGANIZATION;
creditreport ? MSG_TYPE_RES_CREDITORGANIZATION;

quote | MSG_TYPE_RES_SUPPLIER;

do
=z (orderVar.id = 1) ->;
order ? MSG_TYPE_REQ_SUPPLIER;
if
:: (orderVar.id ) ->;
invoice ! MSG_TYPE_RES_SUPPLIER;

Spin Version 1.1.4 — 27 November 2014

Quity

Search Mode
% depth-first search
¥ + partial order reduction
+ bounded context switching
with bound: [0
+ iterative search for short trail
breadth-first search
¥ + partial order reduction
¥ report unreachable code

(Spin Version 6.4.3 -- 16 December 2014)
Order Reduction

Full statespace search for:
never claim +(p1)
assertion violations - (disabled by -A flag)
cycle checks - (disabled by -DSAFETY)
invalid end states - (disabled by -E flag)

State-vector 174 byte, depth reached 122 errors: 1
59 states, stored
1 states, matched
60 transitions (= stored+matched)
0 atomic steps

hash conflicts: 0 (resolved)

Stats on memory usage (in Megabytes)
0.005 equivalent memory usage for states (stored*(State-vector + overhead))

Show show
Ermor Adva
Trapping Parameter

Options

Settings

A 5.22 wansiasunsinauliiindelianain 115U Supplier
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« »

<RelationshipTemplate id = “...” name = “buy” type = “...”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “confirm” type = “...”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “checkcredit” type = “...”>
</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “creditdata” type = “...”>

</RelationshipTemplate>

<RelationshipTemplate id = “...” name = “request” type = “...”>
</RelationshipTemplate>
<RelationshipTemplate id = “...” name = “deliver” type = “...”>

</RelationshipTemplate>

AN 5.24 @uv99wiikuuaNUduRuSTuLLlLUUNednT Store

Foyannnmi 5.24 gniunasiadusiuds chan Tunnd 5.25 dwsu Store

chan buy = [0] of { mtype };

chan confirm = [0] of { mtype };
chan checkcredit = [0] of { mtype };
chan creditdata = [0] of { mtype };
chan request = [0] of { mtype };
chan deliver = [0] of { mtype };

AT 5.25 drutesnnsdeasiunuudnass purchasing.pml

1) nszuIuNs Credit Agency tWudunulunisnsiaadeulelu

Tun1né 5.26 LaAIR991UD9 Credit Agency 85UNUAIBAINT 5.27,

5.28 way 5.29 %Qﬂ%ﬂ\‘iLﬁULLUUﬁW@@Q 5.30




@

= Sequence
=

@] Receive_CreditCheckRequest

LAl
=]
IF Else
= Seguence = Seguence
=] =]
= CopyPurchaseDetails = CopyPurchaseDetails
&) send_CreditRating %) send_cCustomerUnknown
= =
=]

@®

AN 5.26 Fanunelunszuiun1sgsnadlu Credit Agency

<bpel:process name="PurchaseProcess_CreditAgency"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmlns:tns="http://eclipse.org/bpel/sample”
xmlns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">
<bpelimport location="PurchaseProcess_CreditAgency.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />

<bpel:partnerLinks>

<bpel:partnerLink name="CreditAgency"
partnerLinkType="tns::PurchaseProcess_CreditAgency"
myRole=" CreditAgency" />
</bpel:partnerLinks>

<bpel:variables>
<bpel:variable name="checkCreditVar"
messageType="tns:CreditAgencyRequestMessage"/>
<bpel:variable name="creditDataVar"
messageType="tns:CreditAgencyResponseMessage"/>

</bpel:variables>

At 5.27 Indnredinavesdinaiu Credit Agency
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<bpel:sequence name="CreditAgency">
<bpel:receive name="Receive CreditCheckRequest" partnerLink="CreditAgency"
portType="tns:PurchaseProcess CreditAgency"
operation="checkcredit" variable="checkCreditVar" createlnstance="yes"/>
<bpel:if>
<bpel:condition>

<I[CDATA[ $checkCreditVar.content/@uuid != “sR26FgSSD” 11>

</bpel:condition>
<copy>
<from>
<literal xml:space="preserve">
<tns:CreditData
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="creditAgency.xsd "
uuid="" limit="50000" >
</tns:CreditData>
</\iteral>
</from>
<to variable="creditDataVar" part="content"></to>
</copy>
<copy>
<from>$ checkCreditVar.content/@uuid </from>
<to>$ creditDataVar.content/@uuid</to>
</copy>
<bpel:reply name="Send_CreditData" partnerLink="CreditAgency" portType="tns:PurchaseProcess_CreditOrginzation"
operation="creditdata"
variable="creditDataVar" />
<bpel:else>
<copy>
<from>
<literal xml:space="preserve">
<tns:CreditData
xmlns:tns=" http://eclipse.org/bpel/sample" ...
xsi:schemalocation="creditAgency.xsd "
uuid="" limit="0" >
</tns:CreditData>
</\iteral>
</from>
<to variable="creditDataVar" part="content"></to>

</copy>

At 5.28 Indnedinavesdinsiu Credit Agency ()



mailto:$checkCreditVar.content/@

<copy>
<from>$ checkCreditVar.content/@uuid </from>
<to>$ creditDataVar.content/@uuid</to>
</copy>
<bpel:reply name="Send_Customer_Unknown" partnerLink="CreditAgency"
portType="tns:PurchaseProcess_CreditAgency" operation="creditdata"
variable="creditDataVar" />
</bpel:else>
</bpelif>
</bpel:sequence>

</bpel:process>

Al 5.29 Tridnnwdinavesdiuau Credit Agency (#10) - 2

mtype = {
MSG_TYPE_REQ_CREDITAGENCY,
MSG_TYPE_RES_CREDITAGENCY,
k
typedef checkCreditType {
// string uuid;
}
typedef creditDataType {
// string uuid,
int limit;
}
checkCreditType checkCreditVar;
creditDataType creditDataVar;
proctype CreditAgency {
checkcredit ? MSG_TYPE_REQ_CREDITAGENCY;
if
:: (checkCreditVar.uuid == “sR26FgSSD”) ->;
creditDataVar.uuid=checkCreditVar.uuid;
creditDataVar.limit=50000;
creditdata | MSG_TYPE RES CREDITAGENCY;
zelse ->;
creditDataVar.uuid=checkCreditVar.uuid;
creditDataVar.limit=0;
creditdata ! MSG_TYPE_RES CREDITAGENCY;
fi

AT 5.30 duves Credit Agency Tuwuudass purchasing.pml
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2) N3%UIUNT Logistic uinneudunisdngs

P

= Sequence
=

% | Receive_DeliveryRequest
= CopyDetails

2| Send_DeliveryConfirmed

=]

@

A9 5.31 feuniglunssuiunisgsivaiu Logistic

Tunmil 5.31 wanasauves Credit Organization wasn Wil 5.32, 5.33

<bpel:process name="PurchaseProcess_Logistic"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmilns:tns="http://eclipse.org/bpel/sample"
xmlns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">
<bpelimport location="PurchaseProcess_Logistic.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />

<bpel:partnerLinks>

<bpel:partnerLink name="Logistic"
partnerLinkType="tns::PurchaseProcess_Logistic"
myRole="Logistic" />

</bpel:partnerlLinks>

<bpel:variables>
<bpel:variable name="requestVar"

messageType="tns:LogisticRequestMessage"/>

AA 5.32 llanendinavesdininu Logistic




<bpel:variable name="delivervar"
messageType="tns:DeliverResponseMessage"/>
</bpel:variables>
<bpel:sequence name="Logistic">
<bpel:receive name="Receive DeliveryRequest" partnerLink="Logistic"
portType="tns:PurchaseProcess_Logistic"
operation="request" variable="requestVar" createlnstance="yes"/>
<copy>
<from>
<literal xml:space="preserve">
<tns:Deliver
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="logistic.xsd "
uuid="" ref="" shipped="2016/12/12" >
</tns:Deliver>
</\iteral>
</from>
<to variable="deliverVar" part="content"></to>
</copy>
<copy>
<from>$ requestVar.content/@uuid </from>
<to>$ deliverVar.content/@uuid</to>

</copy>

<copy>
<from>$ requestVar.content/@ref </from>
<to>$ deliverVar.content/@ref</to>

</copy>

<bpel:reply name="Send_DeliveryConfirmed" partnerLink="Logistic" portType="tns:PurchaseProcess_Logistic"
operation="deliver"

variable="deliverVar" />

</bpel:sequence>

</bpel:process>

A9 5.33 Ildnwrdinavesdiusnu Logistic (Ao)

Tdnwdmaainnnit 5.32, 5.33 gnudaadunuuinaedhunin 5.34




87

mtype = {
MSG_TYPE_REQ_LOGISTIC,
MSG_TYPE_RES LOGISTIC,

typedef requestType {
// string uuid;

// string ref;

}

typedef deliverType {
// string uuid;

// string ref;,

// date shipped;

}

requestType requestVar;
deliverType deliverVar;

proctype Logistic {
request ? MSG_TYPE_REQ_LOGISTIC;

deliverVar.uuid=requestVar.uuid;
deliverVar.ref=requestVar.ref;

deliverVar.shipped="2016/12/12";

deliver | MSG_TYPE_RES_LOGISTIC;

AN 5.34 @UD9
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®

= Sequence

=

@] Receive_BuyRequest

=

= Sequence

= CopyPurchaseDetails

& send_creditCheckRequest

If

= Sequence
=]

= CopyPurchaseDetails
& send_DeliveryRequest
= CopyPurchaseDetails

€| send_BuyConfirmed

=l

@IF
=

@® 00 0o

Else

= Sequence
=]

= CopyPurchaseDetails

€] send_BuyFailed

=

A 5.35 fenuniglunssuiunisgsnadiu Store
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<bpel:process name="PurchaseProcess_Store"

targetNamespace="http://eclipse.org/bpel/sample"

xmlns:tns="http://eclipse.org/bpel/sample”

suppressJoinFailure="yes"

xmlns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">

<bpelimport location="PurchaseProcess_Store.wsdl"

namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />

A9 5.36 Idn1 w1 Twaveddiuany Store



<bpelimport location="PurchaseProcess_CreditAgency.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpelimport location="PurchaseProcess_Logistic.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="Logistic"
partnerLinkType="tns::PurchaseProcess_Logistic"
partnerRole ="Logistic" />
<bpel:partnerLink name="CreditAgency"
partnerLinkType="tns::PurchaseProcess_CreditAgency"
partnerRole=" CreditAgency" />
<bpel:partnerLink name="Store"
partnerLinkType="tns::PurchaseProcess_Store"
myRole =" Store" />
</bpel:partnerLinks>
<bpel:variables>
<bpel:variable name="buyVar"
messageType="tns:StoreRequestMessage"/>
<bpel:variable name="checkCreditVar"
messageType="tns:CreditAgencyRequestMessage"/>
<bpel:variable name="creditDataVar"
messageType="tns:CreditAgencyResponseMessage"/>
messageType="tns:LogisticRequestMessage"/>
<bpel:variable name="deliverVar"
messageType="tns:DeliverResponseMessage"/>
<bpel:variable name="confirmVar"
messageType="tns:StoreResponseMessage"/>
</bpel:variables>
<bpel:sequence name="Store">
<bpel:receive name="Receive BuyRequest" partnerLink="Store"
portType="tns:PurchaseProcess_Store" operation="buy" variable="buyVar" createlnstance="yes"/>
<copy>
<from>
<literal xml:space="preserve">
<tns:CheckCredit xmlns:tns=" http://eclipse.org/bpel/sample" ...
xsi:schemal.ocation="logistic.xsd " uuid="" >
</tns:CheckCredit>
</\iteral>
</from>
<to variable="checkCreditVar" part="content"></to>

</copy>

N7 5.37 Idn1endmavesdinanu Store (69)
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<copy>
<from>$ buyVar.content/@uuid </from>
<to>$ checkCreditVar.content/@uuid</to>
</copy>
<bpeliinvoke name="Invoke CheckCredit"
partnerLink="CreditAgency"
operation="checkcredit"
inputVariable="checkCreditVar"></bpel:invoke>
<bpel:receive name="Receive CreditData"
partnerLink="CreditAgency"
portType="tns:SupplierProcess_CreditAgency"
operation="creditdata" variable=" creditDataVar "
createlnstance="yes"/>
<bpel:if name="Check Customer">
<bpel:condition>
<I[CDATA[ $buyVar.content/@price < $creditDataVar.content/@limit 11>
</bpel:condition>
<copy>
<from>
<literal xml:space="preserve">
<tns:Request
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="logistic.xsd "
uuid="" ref="25sggd52ss">
</tns:Request>
</\iteral>
</from>
<to variable="requestVar" part="content"></to>
</copy>
<copy>
<from>$ buyVar.content/@uuid </from>
<to>$ requestVar.content/@uuid</to>
</copy>
<bpeliinvoke name="Invoke DeliveryRequest"
partnerLink="Logistic"
operation="request"
inputVariable="requestVar"></bpel:invoke>
<bpel:receive name="Receive Deliver"
partnerLink="Logistic"
portType="tns:SupplierProcess_Logistic"
operation="deliver" variable=" deliverVar "

createlnstance="yes"/>

AN 5.38 Ian1diwavesdinau Store () - 2
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<copy>
<from>
<literal xml:space="preserve">
<tns:Confirm
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="logistic.xsd " uuid="" result="200" shipped="" >
</tns:Confirm>
</\iteral>
</from>
<to variable="confirmVar" part="content"></to>
</copy>
<copy>
<from>$ deliverVar.content/@uuid </from>
<to>$ confirmVar.content/@uuid </to>
</copy>
<copy>
<from>$ deliverVar.content/@shipped </from>
<to>$ confirmVar.content/@shipped </to>
</copy>
<bpel:reply name="Send BuyConfirmed" partnerLink="Store" portType="tns:PurchaseProcess_Store"
operation="confirm" variable="confirmVar" />
<bpel:else>
<copy>
<from>
<literal xml:space="preserve">
<tns:Confirm
xmlns:tns=" http://eclipse.org/bpel/sample" ...
xsi:schemalocation="logistic.xsd " uuid=""result="500" shipped="" >
</tns:Confirm>
</\iteral>
</from>
<to variable="confirmVar" part="content"></to>
</copy>
<copy>
<from>$ buyVar.content/@uuid </from>
<to>$ confirmVar.content/@uuid</to>
</copy>
<bpel:rreply name="Send_BuyFailed" partnerLink="Store" portType="tns:PurchaseProcess_Store"
operation="confirm" variable="confirmVar" />
</bpel:else>
</bpelif>
</bpel:sequence>

</bpel:process>

AN 5.39 Ian1ediwavesdiuau Store () - 3
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mtype = {
MSG_TYPE_REQ STORE,
MSG_TYPE_RES STORE,

%

typedef buyType {

// string uuid;

int price;

}

typedef confirmType {
// string uuid;

int result;

// date shipped;

}

buyType buyVar;
confirmType confirmVar,

proctype Store {

buy ? MSG_TYPE_REQ STORE;
checkCreditVar.uuid= buyVar.uuid;
checkcredit | MSG_TYPE_REQ CREDITAGENCY;

creditdata ? MSG_TYPE_RES_CREDITAGENCY;

if

;2 (buyVar.price < creditDataVar.limit) ->;

requestVar.ref = “25sggd52ss”;

requestVar.uuid = buyVar.uuid,

request ! MSG_TYPE_REQ_LOGISTIC;
deliver ? MSG_TYPE_RES_LOGISTIC;

confirmVar.result = 200;

confirmVar.shipped =

deliverVar.shipped;

confirm | MSG_TYPE_RES STORE;

zelse ->;

confirmVar.result = 500;

confirm | MSG_TYPE_RES STORE;

fi

A9 5.40 duves Store lunuusiaes purchasing.pml
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4) fmegeu Buyer Tuniwlnsiuan aunnd 5.41 wayn1sniudeu

proctype Buyer() {
run CreditAgency();
run Logistic();

run Store();
buyVar.uuid = 99;

buy | MSG_TYPE_REQ_STORE;
confirm ? MSG_TYPE_RES_STORE;

tpl {0 {(p && q) && ~(r &&3))}

AN 5.41 dvedeu Buyer lunwilnsiuan §msu Store

Tun i 5.42 uay 5.43 LLﬁmﬁNﬁﬂ’]iVI’JUﬂ@‘ULL‘U‘U"\T’]ﬁENL%Qzﬂﬂﬁ lagnn

5.42 1Junsain1svinaudnd Iaglidvinliuuusiassianann

on 1.1.4 — 27 November 2014

ulate / Replay

Safety Storage Mode Search Mode

® safety + exhaustive % depth-first search

¥ + invalid endstates (deadlock) + minimized automata (slow) ¥ + partial order reduction
¥ + assertion violations + collapse compression + bounded context switching Show
+ xr/xs assertions hash-compact  bitstate/supertrace with bound: [0 Error
Liveness Never Claims + iterative search for short trail Trapping
non-progress cycles do not use a never claim or It property breadth-first search Options
acceptance cycles + use claim

¥ + partial order reduction

enforce weak fainess constraint claim name (opt): |p1  report unreachable code

T e

IfibuyType buyVar;

firm Ty firmVar;
confirmype confirmi/ar, Full statespace search for:
Rorootype store { never claim +
in scope of claim|

buy ? MSG_TYPE_REQ_STORE;

nd TR abled by -DSAFET
checkCreditVar.ref- buyVar.ref: invalid end states - (disabled by never clai

State-vector 164 byte, depth reached 62, : 0

checkcredit | MSG_TYPE_REQ_CREDITAGENCY; ate-vetor To byte, depih reached b2, errors

29 states, stored

creditdata ? MSG_TYPE_RES_CREDITAGENCY; © states, stored
- - - 1 states, matched

it 30 transitions (= stored+matched)

0 atomic steps

= (buyVar.price ¢ creditDataVar.limit) ->; . " "
(buyvarp ) hash conflicts: 0 (resolved)

requestVar.ref = 1;
requestVar.uuid = buyVar.uuid;

Stats on memory usage (in Megabytes)

request | MSG TYPE REQ_LOGISTIC: 0.005 equivalent memory usage for states (stored" (State-vector + overhea

deliver ? MSG TYPE RES LOGISTIC: 0.282 actual memory usage for slal‘es
- - - 128.000 memory used for hash table (-w24)

AN 5.42 WaNISMIUARUNTIAINNUaBANY d1%SU Store
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Spin Version 6.4.3 - 16 December 2014 :: iSpin Version 1.1.4 - 27 November 2014

Safety Storage Mode Search Mode

« safety + exhaustive « depth-first search
¥ + invalid endstates (deadlock) + minimized automata (slow) ¥ + partial order reduction
¥ + assertion violations + collapse compression + bounded context switching Show
+ xr/xs assertions hash-compact bitstate/supertrace with bound: |0 Error
Liveness Never Claims + iterative search for short trail f —
non-progress cycles do not use a never claim or It property breadth-first search N
acceptance cycles * use claim ¥ + partial order reduction
enforce weak fairess constraint claim name (opt):[p1 ¥ report unreachable code

esult in: pan.out

buyType buyVar;

confirmType confirmVar;
s Full statespace search for:

never claim +(p1)

assertion violations + (if within scope of claim|
cycle checks - (disabled by -DSAFET
invalid end states - (disabled by never cla

M proctype Store {
buy ? MSG_TYPE_REQ_STORE;

checkCreditVar.ref= buyVar.ref;
State-vector 164 byte, depth reached 63 1
checkeredit | MSG TYPE_REQ CREDITAGENCY; ate-vector 164 bie, depth reached 63§ errors

29 sta
creditdata ? MSG_TYPE_RES_CREDITAGENCY; states, stored

1 states, maiched
30 transitions (= stored+matched)
0 atomic steps

hash conflicts: 0 (resolved)

if
= (buyVar.price ¢ creditDataVar.limit) ->;
requestVar.ref = 1;

requestVar.uuid = buyVar.uuid; .
eq ¥ Stats on memory usage (in Megabytes)

0.005 equivalent memory usage for states (stored”(State-vector + overhe:
0.282 actual memory usage for states
128.000 memory used for hash table (-w24)

request | MSG_TYPE_REQ_LOGISTIC;
deliver ? MSG_TYPE_RES_LOGISTIC;

AN 5.43 wan1siuasunIsyinnuliiadaiawain d1usu Store
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Ui%ﬂauﬁawﬂﬁﬂﬁﬂ Partner Link, Variable, Invoke, Receive, Reply, Flow, Sequence
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1) nsguIun1s UNI Airline
2) AsEUIUNTT TRX Airline
3) A¥UIUNIS Trip Agency

4) fmegeu Buyer Tunwnlnsiuan wagn1sviudeuy
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TripAgency
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PriceData| |CheckPric

= LJ
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UMI Airline TRX Airline
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08 DUANAANSNITNAFBUTULARLATEUIUNNS MINNA 5.44 UsenNaunie [d

Y, WATmawkazalIuYeIwuUIIaaIM N Tman lnanaseile

« » «

<RelationshipTemplate id = “...” name = “checkpackage” type = “...”>

</RelationshipTemplate>

« » «

<RelationshipTemplate id = “...” name = “budget” type = “..”>
</RelationshipTemplate>

« » « »

<RelationshipTemplate id = “...” name = “reserve” type = “...”>
</RelationshipTemplate>
<RelationshipTemplate id = “...” name = “billdata” type = “...”>
</RelationshipTemplate>

« » «

<RelationshipTemplate id = “...” name = “checkprice_uni” type = “...”>

</RelationshipTemplate>

« » «

<RelationshipTemplate id = “...” name = “pricedata_uni” type = “..”>

</RelationshipTemplate>

« » « »

<RelationshipTemplate id = “...” name = “checkprice_trx” type = “...”>

</RelationshipTemplate>

« « »

<RelationshipTemplate id = “...” name = “pricedata_trx” type = “..”>

</RelationshipTemplate>

AN 5.45 FUYDLURUUANUFUNUS IULLLUUNDENN Travel
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chan chechpackage = [0] of { mtype };
chan budget = [0] of { mtype };

chan reserve = [0] of { mtype };

chan billdata = [0] of { mtype };

chan checkprice_uni = [0] of { mtype };
chan pricedata_uni = [0] of { mtype };

chan checkprice_trx = [0] of { mtype };
chan pricedata_trx = [0] of { mtype };

AT 5.46 d@rudenns@eansiuluuinass travel.pml

Toyaann i 5.45 gnii1anasedinds chan lunmi 5.46 @ wsu Trip Agency

1) nsguIun1s UNI Airline Lﬁuﬁaumumamiﬁu UNI

UM Airline

& | Receive_CheckPrice
Calculate Seat & Date

& Send_PriceData

@®

A 5.47 Benuniglunsguiunisgsnadiu UNI Airline

Tun1mi 5.47 uanalasaures UNI Airline 85uneaienini 5.48 uazgnuild
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<bpel:process name="TravelProcess  UNIAirLine" targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes" xmlns:tns="http://eclipse.org/bpel/sample”
xmlns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">
<bpelimport location=" TravelProcess _ UNIAirLine.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="UNIAirLine"
partnerLinkType="tns::TravelProcess _UNIAirLine " myRole="UNIAirLine" />
</bpel:partnerLinks>
<bpel:variables>
<bpel:variable name="checkPriceVar" messageType="tns:UNIAirLineRequestMessage"/>
<bpel:variable name="priceDataVar" messageType="tns:UNIAirLineResponseMessage"/>
</bpel:variables>
<bpel:sequence name=" UNIAirLine ">
<bpel:receive name="Receive CheckPrice" partnerLink="UNIAirLine"
portType="tns:TravelProcess_UNIAirLine"
operation="checkprice_uni" variable="checkPriceVar " createlnstance="yes"/>
<copy>
<from>
<literal xml:space="preserve">
<tns:PriceData
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="airline.xsd " uuid="" ref="QA223#E22"
filght="" price="32000" result="200">
</tns:PriceData>
</\iteral>
</from>
<to variable="priceDataVar" part="content"></to>
</copy>
<copy>
<from>$ priceDataVar.content/@uuid </from>
<to>$ priceDataVar.content/@uuid</to>
</copy>
<copy>
<from>$ priceDataVar.content/@flight </from>
<to>$ priceDataVar.content/@flight</to>

</copy>

<bpel:reply name="Send_PriceData" partnerLink="UNIAirLine" portType="tns:TravelProcess UNIAirLinec"

operation="pricedata_uni" variable="priceDataVar" />
</bpel:sequence>

</bpel:process>

N7 5.48 NN Tmave9dinany UNI AirLine
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mtype = {
MSG_TYPE_REQ_UNI_AIRLINE,
MSG_TYPE_RES UNI_AIRLINE,

typedef checkPriceType {
// string uuid;

// string ref;

// date flight;

int seat;

// string package;

}

typedef priceDataType {
// string uuid;

// string ref;,

// date flight;

int price;

int result;

}

checkPriceType checkPriceVar;
priceDataType priceDataVar;

proctype UNIAirLine {
checkprice_uni ? MSG_TYPE_REQ UNI_AIRLINE;

priceDataVar.uuid= checkPriceVar.uuid;
priceDataVar.ref = "QA223#E22" ;
priceDataVar.flight = checkPriceVar flight;
priceDataVar.price= 32000;

priceDataVar.result= 20;
pricedata_uni ! MSG_TYPE_RES UNI_AIRLINE;

AN 5.49 @UD9
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2) NS¥UIUNTS TRX Airline @3u91u@18n1504 TRX

= TRX Airline

& | Receive_CheckPrice
Calulate Seat & Date

42| Send_PriceData

©

A9 5.50 Blanuniglunszuiun1sgsiadu TRX Airline

Tun I 5.50 wanela91uvee TRX Airline 85ungmenInig 5.51-3 wazgn

Wlvasadunuudiaendeguilelunni 5.54

<bpel:process name="TravelProcess TRXAirLine"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmilns:tns="http://eclipse.org/bpel/sample"
xmilns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">
<bpelimport location="TravelProcess _ TRXAirLine.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />

<bpel:partnerLinks>

<bpel:partnerLink name="TRXAirLine"
partnerLinkType="tns::TravelProcess TRXAirLine "
myRole="TRXAirLine" />

</bpel:partnerlLinks>

A 5.51 T Sinavesdiueu TRX AirLine
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<bpel:variables>
<bpel:variable name="checkPriceVar"
messageType="tns:TRXAirLineRequestMessage"/>
<bpel:variable name="priceDataVar"
messageType="tns:TRXAirLineResponseMessage"/>
</bpel:variables>
<bpel:sequence name="TRXAirLine ">
<bpel:receive name="Receive CheckPricect" partnerLink="TRXAirLine"
portType="tns:TravelProcess TRXAirLine"

operation="checkprice_trx" variable="checkPriceVar " createlnstance="yes"/>

<switch>
<case condition="$checkPriceVar.content/@package == ‘low’">
<copy>
<from>
<literal xml:space="preserve">
<tns:PriceData
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="airline.xsd "
uuid="" ref="RX223#E42"
filght="" price="12000" result="200">
</tns:PriceData>
</\iteral>
</from>
<to variable="priceDataVar" part="content"></to>
</copy>
</case>
<case condition="$checkPriceVar.content/@package == ‘high">
<copy>
<from>
<literal xml:space="preserve">
<tns:PriceData
xmlns:tns=" http://eclipse.org/bpel/sample" ...
xsi:schemalocation="airline.xsd "
uuid="" ref="RX223#B12"
filght="" price="52000" result="200">
</tns:PriceData>
</\iteral>
</from>
<to variable="priceDataVar" part="content"></to>
</copy>
</case>

A 5.52 T nwSinavesdiueu TRX AirLine (519)
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<otherwise>
<copy>
<from>
<literal xml:space="preserve">
<tns:PriceData
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="airline.xsd "
uuid="" ref="RX223#E21"
filght="" price="31000" result="200">
</tns:PriceData>
</\iteral>
</from>
<to variable="priceDataVar" part="content"></to>

</copy>

</otherwise>

</switch>

<copy>
<from>$ priceDataVar.content/@uuid </from>
<to>$ priceDataVar.content/@uuid</to>
</copy>
<copy>
<from>$ priceDataVar.content/@flight </from>
<to>$ priceDataVar.content/@flight</to>
</copy>

<bpel:reply name="Send_PriceData"
partnerLink="TRXAirLine"
portType="tns:TravelProcess TRXAirLine"
operation="pricedata_trx"

variable="priceDataVar" />

</bpel:sequence>

</bpel:process>

A 553 Tdn e dinavesdiusu TRX AirLine (s9) - 2
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mtype = {
MSG_TYPE_REQ_TRX_AIRLINE,
MSG_TYPE_RES TRX_AIRLINE,

%

typedef checkPriceType {

// string uuid;

// string ref;

// date flight;

int seat;

// string package;

}

typedef priceDataType {

// string uuid;

// string ref;

// date flight;

int price;

int result;

}

checkPriceType checkPriceVar;
priceDataType priceDataVar;
proctype TRXAirLine {

checkprice_trx ? MSG_TYPE_REQ TRX_AIRLINE;

if

:: (checkPriceVar.package == “low”) ->;
priceDataVar.ref=" RX223#E42";
priceDataVar.flight = checkPriceVar flight;
priceDataVar.price= 12000;

:: (checkPriceVar.package == “high”) ->;
priceDataVar.ref=" RX223#B12";
priceDataVar.flight = checkPriceVar flight;
priceDataVar.price= 52000;

zelse ->;
priceDataVar.ref=" RX223#E21";
priceDataVar.flight = checkPriceVar flight;
priceDataVar.price= 31000;

fi

priceDataVar.uuid= checkPriceVar.uuid;

priceDataVar.result= 200;

pricedata_trx | MSG_TYPE_RES_TRX_AIRLINE;

AT 5.58 druves TRX AirLine Tukuusiass travel.pml
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3) n3EUIuATs Trip Agency Wudiudanisaesin

+ TripAgency
¢ Check_Package

& | Receive_CheckPackage

= UNI Airline © TRX Airline
= =
& Invoke_CheckPrice_UNI & Invoke_CheckPrice_TRX
42 Send_Budget
: Create Ticket

& | Recerve_Reservation

& Send_BillData

)]
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<bpel:process name="TravelProcess _ TripAgency"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"

xmlns:tns="http://eclipse.org/bpel/sample"

xmlns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">

<bpelimport location=" TravelProcess _ TripAgency.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpelimport location=" TravelProcess _ UNIAirLine.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpelimport location=" TravelProcess _ TripTRXAirLine.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="TripAgency"
partnerLinkType="tns::TravelProcess _TripAgency "
myRole="TripAgency" />
<bpel:partnerLink name="UNIAirLine"
partnerLinkType="tns::TravelProcess_UNIAirLine "
partnerRole="UNIAirLine" />
<bpel:partnerLink name="TRXAirLine"
partnerLinkType="tns::TravelProcess TRXAirLine "
partnerRole ="TRXAirLine" />
</bpel:partnerLinks>
<bpel:variables>
<bpel:variable name="checkPackageVar"
messageType="tns:TripAgencyRequestMessage CheckPackage'/>
<bpel:variable name="checkPriceVar"
messageType="tns:AirLineRequestMessage"/>
<bpel:variable name="checkPriceUniVar"
messageType="tns:UNIAirLineRequestMessage"/>
<bpel:variable name="priceDataUniVar"
messageType="tns:UNIAirLineResponseMessage"/>
<bpel:variable name="checkPriceTrxVar"
messageType="tns:TRXAirLineRequestMessage"/>
<bpel:variable name="priceDataTrxVar"
messageType="tns:TRXAirLineResponseMessage"/>
<bpel:variable name="budgetVar"
messageType="tns:TripAgencyResponseMessage Budget"/>
<bpel:variable name="reserveVar"

messageType="tns:TripAgencyRequestMessage Reserve'/>

Al 5.56 Tridnwdinavesdrne Trip Agency
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<bpel:variable name="billdataVar"
messageType="tns: TripAgencyRequestMessage BillData"/>
</bpel:variables>
<bpel:sequence name=" Chect_Package">
<bpel:receive name="Receive CheckPackahe" partnerLink="TripAgency"
portType="tns:TravelProcess_TripAgency"
operation="checkpackage" variable="checkPackageVar " createlnstance="yes"/>
<copy>
<from>
<literal xml:space="preserve">
<tns:CheckPrice
xmlns:tns=" http://eclipse.org/bpel/sample” ...

xsi:schemal.ocation="tripagency.xsd "

»n nm »»

uuid="" ref=""filght="" package="">
</tns: CheckPrice >
</\iteral>
</from>
<to variable="checkPriceVar" part="content"></to>
</copy>
<copy>
<from>$ checkPackageVar.content/@uuid </from>
<to>$ checkPriceVar.content/@uuid</to>
</copy>
<copy>
<from>$ checkPackageVar.content/@ref </from>
<to>$ checkPriceVar.content/@ref</to>
</copy>
<copy>
<from>$ checkPackageVar.content/@flight </from>
<to>$ checkPriceVar.content/@flight</to>
</copy>
<copy>
<from>$ checkPackageVar.content/@package </from>
<to>$ checkPriceVar.content/@package</to>
</copy>
<copy>
<from variable="checkPriceVar" part="content"></from>
<to variable="checkPriceUniVar" part="content"></to>
</copy>
<copy>
<from variable="checkPriceVar" part="content"></from>

<to variable="checkPriceTrxVar" part="content"></to>

</copy>
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<bpel:flow name="CheckPrice">
<bpel:sequence name="UNIAirLine">
<bpeliinvoke name="Invoke CheckPrice UNI" partnerLink="UNIAirLine" operation="checkprice_uni"
inputVariable="checkPriceUniVar"></bpel:invoke>
<bpel:receive name="Receive PriceData_UNI"
partnerLink="UNIAirLine" portType="tns:TravelProcess_UNIAirLine"
operation="pricedate_uni" variable=" priceDataUniVar " createlnstance="yes"/>
</ bpel:sequence>
<bpel:sequence name="TRXAirLine">
<bpeliinvoke name="Invoke CheckPrice TRX" partnerLink="TRXAirLine" operation="checkprice_trx"
inputVariable=" checkPriceTrxVar "></bpel:invoke>
<bpel:receive name="Receive PriceData_TRX"
partnerLink="TRXAirLine " portType="tns: TravelProcess TRXAirLine"
operation="pricedata_trx" variable=" priceDataTrxVar " createlnstance="yes"/>
</ bpel:sequence>
</bpel:flow>
<bpel:receive name="Receive Reservation" partnerlLink="TripAgency"
portType="tns:TravelProcess_TripAgency"
operation="reserve" variable="reserveVar" createlnstance="yes"/>
<copy>
<from>
<literal xml:space="preserve">
<tns:BillData
xmlns:tns=" http://eclipse.org/bpel/sample” ...
xsi:schemalocation="logistic.xsd "
uuid="" ref="" billcode="1192836772/23387" ilght="2016/12/12" >
</tns: BillData>
</\iteral>
</from>
<to variable="billdataVar" part="content"></to>
</copy>
<copy>
<from>$ reserveVar.content/@uuid </from>
<to>$ billdataVar.content/@uuid</to>
</copy>
<copy>
<from>$ reserveVar.content/@ref </from>
<to>$ billdataVar.content/@ref</to>
</copy>
<bpelrreply name="Send _BillData" partnerLink="TripAgency"
portType="tns:TravelProcess_TripAgency" operation="billdata" variable="billdataVar" />
</bpel:sequence>

</bpel:process>
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mtype = {
MSG_TYPE_REQ_TRIPAGENCY,
MSG_TYPE_RES TRIPAGENCY,

typedef checkPackageType {
// string uuid;

// string ref;

// date flight;

int seat;

// string package;

}

typedef budgetType {
// string uuid;

// string ref;

// date flight;

int price;

int result;

}

typedef reserveType {
// string uuid;

// string ref;

// date flight;

int result;

}

typedef billdataType {
// string uuid;

// string ref;

// date flight;

// string billcode;

int result;

}

checkPackageType checkPackageVar;

budgetType budgetVar;

checkPriceVar checkPriceUniVar;
priceDataVar priceDataUniVar;
checkPriceVar checkPriceTrxVar;

priceDataVar priceDataTrxVar;
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proctype TripAgency {
checkpackage ? MSG_TYPE_REQ_TRIPAGENCY;

checkPriceVar.uuid= checkPackageVar.uuid;
checkPriceVar.ref= checkPackageVar.ref;
checkPriceVar flight= checkPackageVar flight;

checkPriceVar.package= checkPackageVar.package;

checkPriceUniVar = checkPriceVar;

checkPriceTrxVar = checkPriceVar;

budget | MSG_TYPE_RES_TRIPAGENCY;

run CheckPrice_UNIAirLine();
run CheckPrice_TRXAirLine();

reserve ? MSG_TYPE_REQ_TRIPAGENCY;
billDataVar.uuid=reserveVar.uuid;
billDataVar.ref=reserveVar.ref;
billDataVar.flight =”2016/12/12”;

billDataVar.billcode = 71192836772/23387";

billdata ! MSG_TYPE_RES_TRIPAGENCY;

AN 5.60 dIuves Trip Agency Tunuuinaes travel.pml ()
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proctype Traveler() {
run UNIAirLine();
run TRXAirLine();

run TripAgency();
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checkPackageVar.id = 1;
checkpackage | MSG_TYPE REQ TRIPAGENCY;
budget ? MSG_TYPE_RES TRIPAGENCY;

reserve | MSG_TYPE_REQ TRIPAGENCY;
billdata ? MSG_TYPE_RES_TRIPAGENCY;

W pl {0 (p &&~(q&&1)}

A 5.62 dianaaau Traveler Tuniwilwsiuan (si0) @195y Trip Agency
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Spin Version 6.4.3 — 16 December 2014 :: iSpin Version 1.1.4 - 27 November 2014

safety Storage Mode Search Mode

* safety + exhaustive % depth-first search
¥ + invalid endstates (deadlock) + minimized automata (slow) ¥ + partial order reduction
v + assertion violations + collapse compression + bounded context switching Show
+ Xr/Xs assertions hash-compact ( bitstate/supertrace with bound:|0 Error
Liveness Never Claims + iterative search for short trail Trappin
nen-progress cycles do not use a never claim or Itl property breadth-first search Options
acceptance cycles + use claim ¥ + partial order reduction
enforce weak fairmess constraint claim name (opt): [p1 ¥ report unreachable code

never claim

[checkPriceVar checkPriceTrxVar;

priceDataVar priceDataTrxVar; . . .
assertion violations + (if within scope of cl

cycle checks - (disabled by -DSAFETY

TripAs
proctype TripAgency { invalid end states - (disabled by never claim)

checkpackage ? MSG_TYPE_REQ_TRIPAGENCY:

State-vector 122 byte, depth reached 82, errors: 0

checkPriceVar.uuid= checkPackageVar.uuid;
39 states, stored

checkPriceVar.ref= checkPackageVar.ref;
checkPriceVar.flight= checkPackageVar.flight;
checkPriceVar.package= checkPackageVar.package;

sitions (= stored+matched)

0 atomic steps

a : ( )
checkPriceUniVar = checkPriceVar; hash conflcts: 0 (resolved

checkPriceTrxVar = checkPriceVar; . .
Stats on memory usage (in Megabytes)

budget | MSG_TYPE RES TRIPAGENGY: 0.005 equivalent memory usage for states (stored*(State-vector + overh
0.282 actual memory usage for states
128.000 y 1 for hash tabl 24)
run CheckPrioe_UNIALne(): 04611 memory use for DFE s:q)cir m10000)
run CheckPrice_TRXAirLine(); . ’ S '

128.806 total actual memory usage
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Spin Version 6.4.3 — 16 December 201.

/ Replay

Safety
* safety
¥ + invalid endstates (deadlock)
¥ + assertion violations
+ xrxs assertions
Liveness
non-progress cycles
acceptance cycles
enforce weak faimness constraint

[checkPriceVar checkPriceTrxVar:
priceDataVar priceDataTrxVar;

proctype TripAgency {

checkPriceVar.uuid= checkPackageVar.uuid;
checkPriceVar.ref= checkPackageVar.ref;

checkPriceUniVa
checkPriceTrxVar = checkPriceVar:

checkPriceVar;

budget ! MSG_TYPE_RES_TRIPAGENCY:

run CheckPrice_UNIAirLine();
run CheckPrice_ TRXAirLine();

checkpackage ? MSG_TYPE_REQ_TRIPAGENCY:

checkPriceVar flight= checkPackageVar flight;
checkPriceVar.package= checkPackageVar.package;

Storage Mode
* exhaustive
+ minimized automata (slow)
+ collapse compression
hash-compact " bitstate/supertrace
Never Claims
do not use a never claim or It! property
# use claim

claim name (opt): [p1

Spin Version 1.1.4 - 27 November 2014

Search Mode
% depth-first search
¥ + partial order reduction
+ bounded context switching
with bound: 0
+ iterative search for short trail
breadth-first search
¥ + partial order reduction
¥ report unreachable code

Show
Error
Trapping

Opti

Result in: pan.out

never claim +(p1)

assertion violations + (if within scope of claim)
cycle checks - (disabled by -DSAFETY)
invalid end states - (disabled by never claim)

State-vector 122 byte, depth reached 82 errors: 1
39 states, stored
1 states, maiched
40 transitions (
0 atomic steps
hash conflicts:

tored+matched)
0 (resolved)

Stats on memory usage (in Megabytes)

0.005 equivalent memory usage for states (stored”(State-vector + overhead)

0.282 actual memory usage for states
128.000 memory used for hash table (-w24)

0.611 memory used for DFS stack (-m10000)
128.806 total actual memory usage
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bool INVOKE_SUPPLIER = false; typedef resultType {
bool INVOKE_CREDITORGANIZATION = false; // string id;

intid;
mtype = {MSG_TYPE_REQ_CREDITORGANIZATION, int code;

MSG_TYPE_RES_CREDITORGANIZATION, MSG_TYPE_REQ_BANK,

MSG_TYPE_RES_BANK, MSG_TYPE_REQ_SUPPLIER, MSG_TYPE_RES_SUPPLIER} .

han checkcredit = [0] of {mtype};
chan checkcredit = [0] of {mtype} typedef paymentType {

h: dit t = [0] of {mt; H
chan creditreport = [0] of {mtype}, J/ string id:

chan payment = [0] of {mtype}; intid
int id;

chan result = [0] of {mtype}; // string customer;

chan paymentnotification = [0] of {mtype}; ’
int customer;

chan paymentresult = [0] of {mtype}; -
int amount;

chan requestforquote = [0] of {mtype};
chan quote = [0] of {mtype}; }

han order = [0] of :
chan order = [0] of {mtype} typedef paymentResultType {

chan invoice = [0] of {mtype}; // string i
t string id;
typedef creditDataType int id
intia;
// string customer; // string re
t stri H

int customer; ,
int ref;

int rating;

}

’ typedef paymentNotifiactionType {

typedef creditCheckType { /) strine id
string id;

// string customer;
S int id;

int customer; )
// string ref;
int ref;

}

creditCheckType checkCreditVar; )

creditDataType creditReportVar;
typedef quoteType {

CreditOrganization()
proctype CreditOrganization() { /7 string id:

checkcredit ? MSG_TYPE_REQ_CREDITORGANIZATION; intid
int id;

if
// string customer;

= (checkCreditVar.customer I= 1) ->; .
int customer;

creditReportVar.rating = 7; .
int amount;

creditreport | MSG_TYPE_RES CREDITORGANIZATION; X )
- - - int price;

:else ->;

creditReportVar.rating = 0;

creditreport | MSG_TYPE_RES_CREDITORGANIZATION;

fi

}
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typedef requestForQuoteType {
// string id;

intid;

// string customer;

int customer;

}

typedef invoiceType {
// string id;

int id;

// string customer;
int customer;

int amount;

int price;

}

typedef orderType {
// string id;

int id;

// string customer;
int customer;

int amount;

}

paymentType paymentVar;
paymentNotifiactionType paymentNotificationVar;
paymentResultType paymentResultVar;
resultType resultVar;

proctype Bank() {

payment ? MSG_TYPE_REQ_BANK;

if

it (paymentVar.id = 2) ->;
paymentNotificationVar.id = paymentVar.id ;
paymentnotification | MSG_TYPE_REQ_SUPPLIER;
paymentresult ? MSG_TYPE_RES_SUPPLIER;
INVOKE_SUPPLIER = true;

resultVar.code = 200;

resultVar.id = paymentResultVar.id ;

result | MSG_TYPE_RES_BANK;

i else ->;

resultVar.code = 404,

resultVar.id = paymentVar.id ;

result | MSG_TYPE_RES_BANK;

fi

}

requestForQuoteType requestForQuoteVar;
quoteType quoteVar;

orderType orderVar;

invoiceType invoiceVar;

proctype Supplier() {

requestforquote ? MSG_TYPE_REQ_SUPPLIER;
checkcredit | MSG_TYPE_REQ_CREDITORGANIZATION;
creditreport ? MSG_TYPE_RES_CREDITORGANIZATION;
INVOKE_CREDITORGANIZATION = true;

quote | MSG_TYPE_RES_SUPPLIER;

do

= (orderVar.id I= 2) ->;

order ? MSG_TYPE_REQ_SUPPLIER;

if

:: (orderVar.id == 2) ->;

invoice | MSG_TYPE_RES_SUPPLIER;

selse ->;

fi

od

paymentnotification ? MSG_TYPE_REQ_SUPPLIER;

paymentresult | MSG_TYPE_RES_SUPPLIER;

}

proctype Buyer() {
run CreditOrganization();
run Bank();

run Supplier();

requestForQuoteVar.id = 1;

requestforquote | MSG_TYPE_REQ SUPPLIER;
quote ? MSG_TYPE_RES_SUPPLIER;
INVOKE_SUPPLIER = true;

order | MSG_TYPE_REQ_SUPPLIER;
invoice ? MSG_TYPE_RES_SUPPLIER;

payment | MSG_TYPE_REQ_BANK;

(tl p1 { ! INVOKE_SUPPLIER==true && (INVOKE_CREDITORGANIZATION==true)) }

AN 1.2 LAl nsuanvesseuuInanuig (fe)
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bool INVOKE_CREDITAGENCY = false;

bool INVOKE_LOGISTIC = false;

mtype = {MSG_TYPE_REQ_CREDITAGENCY, MSG_TYPE_RES_CREDITAGENCY,
MSG_TYPE_REQ_LOGISTIC, MSG_TYPE_RES_LOGISTIC, MSG_TYPE_REQ_STORE,

MSG_TYPE_RES_STORE}
chan checkcredit = [0] of {mtype};
chan creditdata = [0] of {mtype};
chan request = [0] of {mtype};
chan deliver = [0] of {mtype};
chan buy = [0] of {mtype};

chan confirm = [0] of {mtype};

typedef creditDataType {
// string uuid;
int uuid;

int limit;

}
typedef creditCheckType {
// string uuid;

int uuid;

}

creditCheckType checkCreditVar;
creditDataType creditDataVar;

proctype CreditAgency() {

checkcredit ? MSG_TYPE_REQ_CREDITAGENCY;
if

:: (checkCreditVar.uuid = 1) ->;
creditDataVar.limit = 50000;
creditDataVar.uuid = checkCreditVar.uuid ;
creditdata | MSG_TYPE_RES_CREDITAGENCY;
i else ->;

creditDataVar.limit = 0;

creditDataVar.uuid = checkCreditVar.uuid ;
creditdata ! MSG_TYPE_RES_CREDITAGENCY;
fi

}

typedef deliverType {
// string uuid;

int uuid;

// string ref;

int ref;

// date shipped;

int shipped;

}

typedef requestType {
// string uuid;

int uuid;

// string ref;

int ref;

}

requestType requestVar;
deliverType deliverVar;

proctype Logistic() {

request ? MSG_TYPE_REQ_LOGISTIC;
deliverVar.shipped = 2;
deliverVar.uuid = requestVar.uuid ;
deliverVar.ref = requestVar.ref ;
deliver | MSG_TYPE_RES_LOGISTIC;
}

typedef buyType {

// string uuid;

int uuid;

int price;

}

typedef confirmType {
// string uuid;

int uuid;

int result;

// date shipped;

int shipped;

o
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buyType buyVar;

confirmType confirmVar,

proctype Store() {

buy ? MSG_TYPE_REQ_STORE;
checkCreditVar.uuid = buyVar.uuid ;
checkcredit | MSG_TYPE_REQ_CREDITAGENCY;
creditdata ? MSG_TYPE_RES_CREDITAGENCY;
INVOKE_CREDITAGENCY = true;

if

:: (buyVar.price < creditDataVar.limit) ->;
requestVar.ref = 3;

requestVar.uuid = buyVar.uuid ;
confirmVar.result = 200;

confirmVar.uuid = deliverVar.uuid ;
confirmVar.shipped = deliverVar.shipped ;
confirm | MSG_TYPE_RES_STORE;

:else ->;

confirmVar.result = 500;

confirmVar.uuid = buyVar.uuid ;

confirm | MSG_TYPE_RES_STORE;

fi

}

bool INVOKE_BUY = false;
active proctype Buyer() {
run CreditAgency();
run Logistic();
run Store();
buyVar.uuid = 99;
buyVar.price = 20000;
buy | MSG_TYPE_REQ_STORE;
confirm ? MSG_TYPE_RES_STORE;
INVOKE_BUY = true;
printf("END %d\n", confirmVar.result);
}
ttlp1 ([
((INVOKE_BUY == true) && (buyVar.price < 50000)) &&

((INVOKE_CREDITAGENCY == true)&&(INVOKE_LOGISTIC == true))) }

o
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bool INVOKE_UNIAIRLINE = false;

bool INVOKE_TRXAIRLINE = false;

mtype = {MSG_TYPE_REQ_UNIAIRLINE, MSG_TYPE_RES_UNIAIRLINE,
MSG_TYPE_REQ TRXAIRLINE, MSG_TYPE_RES_TRXAIRLINE,
MSG_TYPE_REQ_TRIPAGENCY, MSG_TYPE_RES_TRIPAGENCY}

chan checkpackage = [0] of {mtype};
chan budget = [0] of {mtype};

chan reserve = [0] of {mtype};

chan billdata = [0] of {mtype};

chan pricedata_uni = [0] of {mtype};

chan checkprice_uni = [0] of {mtype};
chan pricedata_trx = [0] of {mtype};

chan checkprice_trx = [0] of {mtype};

proctype CheckPrice_UNIAirLine() {
checkprice_uni | MSG_TYPE_REQ_UNIAIRLINE;
pricedata_uni ? MSG_TYPE_RES_UNIAIRLINE;
INVOKE_UNIAIRLINE = true;

}

proctype CheckPrice_TRXAirLine() {
checkprice_trx ! MSG_TYPE_REQ_TRXAIRLINE;
pricedata_trx ? MSG_TYPE_RES_TRXAIRLINE;
//INVOKE_TRXAIRLINE = true;

}
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typedef priceDataType {
// string uuid;

int uuid;

// string ref;

int ref;

// date flight;

int flight;

int price;

int result;

}

typedef checkPriceType {
// string uuid;

int uuid;

// string ref,

int ref;

// date flight;

int flight;

int seat;

// string package;

int package;

}

checkPriceType checkPriceUniVar;
priceDataType priceDataUniVar;

proctype UNIAirLine() {

checkprice_uni ? MSG_TYPE_REQ_UNIAIRLINE;
priceDataUniVar.ref = 1;
priceDataUniVar.price = 32000;
priceDataUniVar.result = 200;
priceDataUniVar.uuid = checkPriceUniVar.uuid;
priceDataUniVar.flight = checkPriceUniVar.flight ;
pricedata_uni | MSG_TYPE_RES_UNIAIRLINE;

}

checkPriceType checkPriceTrxVar;
priceDataType priceDataTrxVar;

proctype TRXAirLine() {

checkprice_trx ? MSG_TYPE_REQ_TRXAIRLINE;
if

:: (checkPriceTrxVar.package == 2) ->;
priceDataTrxVar.ref = 3;

priceDataTrxVar.price = 12000;
priceDataTrxVar.result = 200;

:: (checkPriceTrxVar.package == 4) ->;
priceDataTrxVar.ref = 5;

priceDataTrxVar.price = 52000;

priceDataTrxVar.result = 200;

= else ->;

priceDataTrxVar.ref = 6;

priceDataTrxVar.price = 31000;
priceDataTrxVar.result = 200;

fi

priceDataTrxVar.uuid = checkPriceTrxVar.uuid ;
priceDataTrxVar.flight = checkPriceTrxVar flight ;
pricedata_trx | MSG_TYPE_RES_TRXAIRLINE;

}

typedef budgetType {

// string uuid;

int uuid;

// string ref;

int ref;

// date flight;

int flight;

int price;

int result;

}

typedef checkPackageType {
// string uuid;

int uuid;

// string ref;

int ref;

// date flight;

int flight;

int seat;

// string package;

int package;

}

typedef billdataType {
// string uuid;

int uuid;

// string ref;

int ref;

// date flight;

int flight;

// string billcode;

int billcode;

int result;
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typedef reserveType {
// string uuid;

int uuid;

// string ref;

int ref;

// date flight;

int flight;

int result;

}

checkPackageType checkPackageVar;
checkPriceType checkPriceBaseVar;

budgetType budgetVar;

reserveType reserveVar;

billdataType billdataVar;

proctype TripAgency() {

checkpackage ? MSG_TYPE_REQ_TRIPAGENCY;
checkPriceBaseVar.uuid = checkPackageVar.uuid ;
checkPriceBaseVar.ref = checkPackageVar.ref ;
checkPriceBaseVar.flight = checkPackageVar.flight ;
checkPriceBaseVar.package = checkPackageVar.package ;
run CheckPrice_UNIAirLine();

run CheckPrice_TRXAirLine();

//budget | MSG_TYPE_RES_TRIPAGENCY;

reserve ? MSG_TYPE_REQ_TRIPAGENCY;
billdataVar.billcode = 7;

billdataVar.flight = 8;

billdataVar.uuid = reserveVar.uuid ;
billdataVar.ref = reserveVar.ref ;

billdata | MSG_TYPE_RES_TRIPAGENCY;

}

bool INVOKE_TA = false;
active proctype Traveler() {
run TripAgency();
run UNIAirLine();

run TRXAirLine();

checkPackageVar.uuid = 99;

checkpackage ! MSG_TYPE_REQ_TRIPAGENCY;

ttpl ([
((INVOKE_TA == true)) &&

((INVOKE_UNIAIRLINE == true)&&(INVOKE_TRXAIRLINE == true))) }
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<?xml version="1.0" encoding="UTF-8"?> <Requirements>

<Definitions id="SupplierDefinitions" name="Supplier Definitions" <Requirement id="BankC_PaymentNotification"

targetNamespace="http://www.example.com/tosca/ServiceTemplates/Supplier" name="portType_paymentNotificationReq"

xmlns="http://docs.oasis-open.org/tosca/ns/2011/12" type="ns2:PaymentNotificationRequirement"/>

xmlns:ns1="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaBaseTypes" <Requirement id="BankC_Result"
xmlns:ns2="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaSpecificTypes" name="portType_resultReq"

xmlns:ns3="http://www.example.com/tosca/Types/Supplier"> type="ns2:ResultRequirement’/>

<Import importType="http://docs.oasis-open.org/tosca/ns/2011/12" </Requirements>

location="SupplierTypes-Definitions.xml" <Capabilities>
namespace="http://www.example.com/tosca/Types/Supplier'/> <Capability id="8ankC_Payment’
<ServiceTemplate id="Supplier" name="Supplier_Template">

name="portType_paymentCab"
<TopologyTemplate>

type="ns2:PaymentCapability"/>
<Capability id="BankC_PaymentResult"
<NodeTemplate id="CreditOrganizationContainer"

name="portType_paymentResultCab"

name="Container-CreditOrganization" . o

type="ns2:PaymentResultCapability"/>
type="ns1:CreditOrganizationContainer">

</Capabilities>
<Properties>

</NodeTemplate>
<ns3:BPELProperties>

<NodeTemplate id="BuyerContainer"
<Process>files/SupplierProcess_CreditOrganization.bpel</Process>

name="Container-Buyer" type="ns1:BuyerContainer">
</ns3:BPELProperties>

<Requirements>
</Properties>

<Requirement id="BuyerC_RequestForQuote"
<Requirements>

name="portType_requestForQuoteReq"
<Requirement id="CreditOrganizationC_CreditReport"

type="ns2:RequestForQuoteRequirement'/>
name="portType_creditReportReq"

<Requirement id="BuyerC_Order"
type="ns2:CreditReportRequirement"/>

name="portType_orderReq"
</Requirements>

type="ns2:0rderRequirement"/>
<Capabilities>

<Requirement id="BuyerC_Payment"
<Capability id="CreditOrganizationC_CheckCredit"

name="portType_paymentReq"
name="portType_checkCreditCab"

type="ns2:PaymentRequirement'/>
type="ns2:CheckCreditCapability"/>

</Requirements>
</Capabilities>

<Capabilities>
</NodeTemplate>

<Capability id="BuyerC_Quote"

name="portType_quoteCab"
<NodeTemplate id="BankContainer"

type="ns2:QuoteCapability"/>
name="Container-Bank" type="ns1:BankContainer">

<Capability id="BuyerC_Invoice"
<Properties>

name="portType_invoiceCab"
<ns3:BPELProperties>

type="ns2:InvoiceCapability"/>
<Process>files/SupplierProcess_Bank.bpel</Process>

<Capability id="BuyerC_Result"
</ns3:BPELProperties>

name="portType_resultCab"
</Properties>
type="ns2:ResultCapability'/>
</Capabilities>

</NodeTemplate>
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<NodeTemplate id="SupplierContainer" name="Container-Supplier"

type="ns1:SupplierContainer'>
<Properties>
<ns3:BPELProperties>
<Process>files/SupplierProcess_Supplier.bpel</Process>
</ns3:BPELProperties>
</Properties>
<Requirements>
<Requirement id="SupplierC_CheckCredit"
name="portType_checkCreditReq"
type="ns2:CheckCreditRequirement'/>
<Requirement id="SupplierC_Quote"
name="portType_quoteReq"
type="ns2:QuoteRequirement"/>
<Requirement id="SupplierC_Invoice"
name="portType_invoiceReq"
type="ns2:InvoiceRequirement"/>
<Requirement id="SupplierC_PaymentResult"
name="portType_paymentResultReq"
type="ns2:PaymentResultRequirement"/>
</Requirements>
<Capabilities>
<Capability id="SupplierC_CreditReport"
name="portType_creditReportCap"
type="ns2:CreditReportCapability"/>
<Capability id="SupplierC_PaymentNotification"
name="portType_paymentNotificationCap"
type="ns2:PaymentNotificationCapability"/>
<Capability id="SupplierC_Order"
name="portType_orderCap"
type="ns2:0rderCapability'/>
<Capability id="SupplierC_RequestForQuote"
name="portType_requestForQuoteCap"
type="ns2:RequestForQuoteCapability"/>
</Capabilities>

</NodeTemplate>

<RelationshipTemplate id="52C_CheckCredit" name="checkcredit"
type="ns3:CheckCreditType">

<SourceElement ref="SupplierC_CheckCredit"/>
<TargetElement ref="CreditOrganizationC_CheckCredit"/>
</RelationshipTemplate>

<RelationshipTemplate id="C2S_CreditReport" name="creditreport"
type="ns3:CreditReportType">

<SourceElement ref="CreditOrganizationC_CreditReport"/>
<TargetElement ref="SupplierC_CreditReport'/>

</RelationshipTemplate>

<RelationshipTemplate id="B2B_Payment" name="payment"

type="ns3:PaymentType">
<SourceElement ref="BuyerC_Payment'/>
<TargetElement ref="BankC_Payment"/>
</RelationshipTemplate>
<RelationshipTemplate id="B2B_Result" name="result" type="ns3:ResultType">
<SourceElement ref="BuyerC_Result'/>
<TargetElement ref="BankC_Result"/>

</RelationshipTemplate>

<RelationshipTemplate id="B2S_PaymentNotification"

name="paymentnotification” type="ns3:PaymentNotificationType">
<SourceElement ref="BankC_PaymentNotification"/>
<TargetElement ref="SupplierC_PaymentNotification"/>
</RelationshipTemplate>

<RelationshipTemplate id="B2S_Result" name="paymentresult"

type="ns3:ResultType">
<SourceElement ref="SupplierC_PaymentResult'/>
<TargetElement ref="BankC_PaymentResult"/>

</RelationshipTemplate>

<RelationshipTemplate id="B2S_RequestForQuote" name="requestforquote"

type="ns3:RequestForQuoteType">
<SourceElement ref="BuyerC_RequestForQuote"/>
<TargetElement ref="SupplierC_RequestForQuote"/>

</RelationshipTemplate>

<RelationshipTemplate id="B2S_Quote" name="quote" type="ns3:QuoteType">
<SourceElement ref="SupplierC_Quote"/>
<TargetElement ref="BuyerC_Quote"/>

</RelationshipTemplate>

<RelationshipTemplate id="B2S_Order" name="order" type="ns3:OrderType">
<SourceElement ref="BuyerC_Order"/>
<TargetElement ref="SupplierC_Order"/>

</RelationshipTemplate>

<RelationshipTemplate id="S2B_Invoice" name="invoice"

type="ns3:InvoiceType">
<SourceElement ref="SupplierC_Invoice"/>
<TargetElement ref="BuyerC_Invoice"/>

</RelationshipTemplate>

</TopologyTemplate>
</ServiceTemplate>

</Definitions>
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<?xml version="1.0" encoding="UTF-8"?>

<Definitions id="SupplierTypes" name="SupplierTypes"
targetNamespace="http://www.example.com/tosca/Types/Purchasing"
xmlns="http://docs.oasis-open.org/tosca/ns/2011/12"
xmilns:ns1="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaSpecificTypes"
xmlns:ns2="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaBaseTypes"

xmilns:tns="http://www.example.com/tosca/Types/Suppling">

<NodeType name="BPELContainer">
<documentation>BPEL Container</documentation>
<DerivedFrom typeRef="ns1:SwitchYardContainer'/>
<PropertiesDefinition element="tns:BEPLContainerProperties'/>

</NodeType>

<I-- Check Credit —>
<RequirementType name="CheckCreditRequirement"
requiredCapability Type="tns:CheckCreditCapability">

<documentation>CheckCredit Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="CheckCreditCapability">
<documentation>CheckCredit Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="CheckCreditType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:CheckCreditRequirement"/>
<ValidTarget typeRef="tns:CheckCreditCapability"/>

</RelationshipType>

<l-- Return CreditReport —>
<RequirementType name="CreditReportRequirement”
requiredCapability Type="tns:CreditReportCapability">

<documentation>CreditReport Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="CreditReportCapability">
<documentation>CreditReport Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="CreditReportType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:CreditReportRequirement"/>
<ValidTarget typeRef="tns:CreditReportCapability"/>

</RelationshipType>

<l CreditOrganization Node -->
<NodeType name="CreditOrganizationContainer">
<documentation>CreditOrganization Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer"/>
<PropertiesDefinition element="tns:BPELProperties"/>
<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="CreditReportRequirement”
requirementType="tns:creditReportRequirement" upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="checkCreditCapability"
capability Type="tns:CheckCreditCapability" upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

<l Payment -->
<RequirementType name="PaymentRequirement"
requiredCapability Type="tns:PaymentCapability">

<documentation>Payment Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="PaymentCapability">
<documentation>Payment Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="PaymentType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:PaymentRequirement'/>
<ValidTarget typeRef="tns:PaymentCapability'/>

</RelationshipType>

<I- Result >
<RequirementType name="ResultRequirement"
requiredCapability Type="tns:ResultCapability">

<documentation>Result Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="ResultCapability">
<documentation>Result Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapabilityType"/>

</CapabilityType>
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<RelationshipType name="ResultType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:ResultRequirement"/>
<ValidTarget typeRef="tns:ResultCapability"/>

</RelationshipType>

<l Forward PaymentNotification —>
<RequirementType name="PaymentNotificationRequirement"
requiredCapability Type="tns:PaymentNotificationCapability">

<documentation>PaymentNotification Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="PaymentNotificationCapability">
<documentation>PaymentNotification Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="PaymentNotificationType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:PaymentNotificationRequirement"/>
<ValidTarget typeRef="tns:PaymentNotificationCapability"/>

</RelationshipType>

<l Forward PaymentResult -->
<RequirementType name="PaymentResultRequirement"
requiredCapability Type="tns:PaymentResultCapability">

<documentation>PaymentResult Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="PaymentResultCapability">
<documentation>PaymentResult Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="PaymentReultType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:PaymentResultRequirement"/>
<ValidTarget typeRef="tns:PaymentResultCapability"/>

</RelationshipType>

<!l-- Bank Node —>

<NodeType name="BankContainer">
<documentation>Bank Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer'/>
<PropertiesDefinition element="tns:BPELProperties"/>
<RequirementDefinitions>

<RequirementDefinition lowerBound="1"

name="paymentNotificationRequirement"
requirementType="tns:PaymentNotificationRequirement" upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="paymentCapability"
capability Type="tns:PaymentCapability" upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

<l-- Submit RequestForQuote -->
<RequirementType name="RequestForQuoteRequirement"
requiredCapability Type="tns:RequestForQuoteCapability">

<documentation>RFQ Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="RequestForQuoteCapability">
<documentation>RFQ Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</CapabilityType>

<RelationshipType name="RequestForQuoteType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:RequestForQuoteRequirement'/>
<ValidTarget typeRef="tns:RequestForQuoteCapability"/>

</RelationshipType>

<! Return Quote >
<RequirementType name="QuoteRequirement"
requiredCapability Type="tns:QuoteCapability">

<documentation>Quote Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="QuoteCapability">
<documentation>Quote Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapabilityType"/>

</Capability Type>
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<RelationshipType name="QuoteType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:QuoteRequirement"/>
<ValidTarget typeRef="tns:QuoteCapability"/>

</RelationshipType>

<I-- Return Order -->
<RequirementType name="OrderRequirement"
requiredCapability Type="tns:OrderCapability">

<documentation>Order Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="OrderCapability">
<documentation>Order Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="OrderType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:OrderRequirement"/>
<ValidTarget typeRef="tns:OrderCapability"/>

</RelationshipType>

<l Return Invoice —>
<RequirementType name="InvoiceRequirement"
requiredCapability Type="tns:InvoiceCapability">

<documentation>Invoice Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="InvoiceCapability">
<documentation>Invoice Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</CapabilityType>

<RelationshipType name="InvoiceType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:InvoiceRequirement"/>
<ValidTarget typeRef="tns:InvoiceCapability"/>

</RelationshipType>

<I-- Supplier Node -->
<NodeType name="SupplierContainer">
<documentation>Supplier Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer"/>

<PropertiesDefinition element="tns:BPELProperties"/>

<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="quoteRequirement"
requirementType="tns:quoteRequirement" upperBound="1"/>
<RequirementDefinition lowerBound="1" name="invoiceRequirement"
requirementType="tns:InvoiceRequirement" upperBound="1"/>
<RequirementDefinition lowerBound="1" name="checkCreditRequirement"
requirementType="tns:CheckCreditRequirement" upperBound="1"/>
<RequirementDefinition lowerBound="1" name="paymentResultRequirement"
requirementType="tns:PaymentResultRequirement" upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="requestForQuoteCapability"
capabilityType="tns:RequestForQuoteCapability" upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="orderCapability"
capability Type="tns:OrderCapability" upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="paymentNotificationCapability"

capability Type="tns:PaymentNotificationCapability"

upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="creditReportCapability"
capability Type="tns:CreditReportCapability" upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

<!I-- Buyer Node >
<NodeType name="BuyerContainer">
<documentation>Buyer Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer"/>
<PropertiesDefinition element="tns:BPELProperties'/>
<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="requestForQuoteRequirement"
requirementType="tns:RequestForQuoteRequirement" upperBound="1"/>
<RequirementDefinition lowerBound="1" name="orderRequirement"
requirementType="tns:OrderRequirement" upperBound="1"/>
<RequirementDefinition lowerBound="1" name="paymentRequirement"
requirementType="tns:PaymentRequirement" upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="quoteCapability"
capability Type="tns:QuoteCapability" upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="invoiceCapability"
capability Type="tns:InvoiceCapability" upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="resultCapability"
capability Type="tns:ResultCapability" upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

</Definitions>
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<?xml version="1.0" encoding="UTF-8"?> <Requirements>

<Definitions id="PurchasingDefinitions" name="Purchasing Definitions" <Requirement id="LogisticC_DeliveryData"
targetNamespace="http://www.example.com/tosca/ServiceTemplates/Purchasing" name="portType_deliveryDataReq"

xmlns="http://docs.oasis-open.org/tosca/ns/2011/12" type="ns2:DeliveryDataRequirement"/>

xmlns:ns1="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaBaseTypes" </Requirements>

xmilns:ns2="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaSpecificTypes" <Capabilities>

xmlns:ns3="http://www.example.com/tosca/Types/Purchasing"> <Capability id="LogisticC_Request"
<Import importType="http://docs.oasis-open.org/tosca/ns/2011/12" name="portType requestCab’
location="PurchasingTypes-Definitions. xml" type="ns2:RequestCapability"/>
namespace="http://www.example.com/tosca/Types/Purchasing"/>
P P P P s </Capabilities>
<ServiceTemplate id="Purchasing" name="Purchasing_Template">
- </NodeTemplate>

<TopologyTemplate>

<NodeTemplate id="BuyerContainer"
<NodeTemplate id="CreditAgencyContainer" . . N B .
name="Container-Buyer" type="ns1:BuyerContainer">
name="Container-CreditAgency" type="ns1:CreditAgencyContainer"> X
<Requirements>
<Properties> , Cw "
<Requirement id="BuyerC_Buy
<ns3:BPELProperties> " ..
name="portType_buyRed
<Process>files/PurchaseProcess_CreditAgency.bpel</Process> B . N
type="ns2:BuyRequirement"/>
</ns3:BPELProperties> .
</Requirements>
</Properties> .
<Capabilities>
<Requirements>
a <Capability id="BuyerC_Confirm"
<Requirement id="CreditAgencyC CreditData" A N W
- name="portType_confirmCab'

name="portType creditDataReq" " -
- type="ns2:ConfirmCapability"/>
e="ns2:CreditDataRequirement'/>
P q </Capabilities>
</Requirements>
a </NodeTemplate>
<Capabilities>

<Capability id="CreditAgencyC_CheckCredit" i o . . Y
<NodeTemplate id="StoreContainer" name="Container-Store

name="portType_creditCreditCab" type="nsl:StoreContainer">

type="ns2:CheckCreditCapability"/> <Properties>

</Capabilities> <ns3:BPELProperties>

</NodeTemplate> <Process>files/PurchaseProcess_Store.bpel</Process>
</ns3:BPELProperties>

<NodeTemplate id="LogisticContainer" </Properties>

name="Container-Logistic" type="ns1:LogisticContainer"> <Requirements>

<Properties> <Requirement id="StoreC_CheckCredit"

<ns3:BPELProperties> name="portType_checkCreditReq"

<Process>files/PurchaseProcess_Logistic.opel</Process> type="ns2:CheckCreditRequirement'/>

</ns3:BPELProperties> <Requirement id="StoreC_Request"

</Properties> name="portType_requestReq"

type="ns2:RequestRequirement"/>
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<Requirement id="StoreC_Confirm"
name="portType_confirmReq"
type="ns2:ConfirmRequirement"/>
</Requirements>
<Capabilities>
<Capability id="StoreC_CreditData"
name="portType_creditDataCap"
type="ns2:CreditDataCapability"/>
<Capability id="StoreC_DeliveryData"
name="portType_deliveryDataCap"
type="ns2:DeliveryDataCapability"/>
<Capability id="StoreC_Buy"
name="portType_buyCap"
type="ns2:BuyCapability"/>
</Capabilities>
</NodeTemplate>

<RelationshipTemplate id="S2C_CheckCredit" name="checkcredit"
type="ns3:CheckCreditType">

<SourceElement ref="StoreC_CheckCredit"/>
<TargetElement ref="CreditAgencyC_CheckCredit"/>
</RelationshipTemplate>

<RelationshipTemplate id="C2S_CheckData" name="creditdata"
type="ns3:CreditDataType">

<SourceElement ref="CreditAgencyC_CreditData"/>
<TargetElement ref="StoreC_CreditData"/>

</RelationshipTemplate>

<RelationshipTemplate id="S2L_Request" name="request"

type="ns3:RequestType">
<SourceElement ref="StoreC_Request'/>
<TargetElement ref="LogisticC_Request"/>
</RelationshipTemplate>
<RelationshipTemplate id="L2S_DeliveryData" name="deliver"
type="ns3:DeliveryDataType">
<SourceElement ref="LogisticC_DeliveryData'"/>
<TargetElement ref="StoreC_DeliveryData"/>
</RelationshipTemplate>
<RelationshipTemplate id="B2S_Buy" name="buy" type="ns3:BuyType">
<SourceElement ref="BuyerC_Buy"/>
<TargetElement ref="StoreC_Buy"/>
</RelationshipTemplate>
<RelationshipTemplate id="528_Confirm" name="confirm"
type="ns3:ConfirmType">
<SourceElement ref="StoreC_Confirm"/>
<TargetElement ref="BuyerC_Confirm'/>

</RelationshipTemplate>

</TopologyTemplate>

</ServiceTemplate>

</Definitions>
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<?xml version="1.0" encoding="UTF-8"?>

<Definitions id="PurchasingTypes" name="PurchasingTypes"
targetNamespace="http://www.example.com/tosca/Types/Purchasing"
xmlns="http://docs.oasis-open.org/tosca/ns/2011/12"
xmlns:ns1="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaSpecificTypes"
xmlns:ns2="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaBaseTypes"

xmlns:tns="http://www.example.com/tosca/Types/Purchasing">

<NodeType name="BPELContainer">
<documentation>BPEL Container</documentation>
<DerivedFrom typeRef="ns1:SwitchYardContainer'/>
<PropertiesDefinition element="tns:BEPLContainerProperties'/>

</NodeType>

<I- Submit CheckCredit —>
<RequirementType name="CheckCreditRequirement"
requiredCapability Type="tns:CheckCreditCapability">

<documentation>CheckCredit Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="CheckCreditCapability">
<documentation>CheckCredit Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapabilityType"/>

</Capability Type>

<RelationshipType name="CheckCreditType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:CheckCreditRequirement'/>
<ValidTarget typeRef="tns:CheckCreditCapability"/>

</RelationshipType>
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<I- Return CreditData —>
<RequirementType name="CreditDataRequirement"
requiredCapability Type="tns:CreditDataCapability">

<documentation>CreditData Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="CreditDataCapability">
<documentation>CreditData Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</CapabilityType>

<RelationshipType name="CreditDataType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:CreditDataRequirement'/>
<ValidTarget typeRef="tns:CreditDataCapability'/>

</RelationshipType>

<l CreditAgency Node -->
<NodeType name="CreditAgencyContainer">
<documentation>CreditAgency Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer'/>
<PropertiesDefinition element="tns:BPELProperties"/>
<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="creditDataRequirement"
requirementType="tns:CreditDataRequirement" upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="checkCreditCapability"
capability Type="tns:CheckCreditCapability" upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

<l-- Submit Request -->
<RequirementType name="RequestRequirement"
requiredCapability Type="tns:RequestCapability">

<documentation>Request Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="RequestCapability">
<documentation>Request Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="RequestType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:RequestRequirement"/>
<ValidTarget typeRef="tns:RequestCapability"/>

</RelationshipType>

<I-- Return DeliveryData -->
<RequirementType name="DeliveryDataRequirement"
requiredCapability Type="tns:DeliveryDataCapability">

<documentation>DeliveryData Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="DeliveryDataCapability">
<documentation>DeliveryData Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="DeliveryDataType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:DeliveryDataRequirement"/>
<ValidTarget typeRef="tns:DeliveryDataCapability"/>

</RelationshipType>

<! Logistic Node -->
<NodeType name="LogisticContainer">
<documentation>Logistic Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer'/>
<PropertiesDefinition element="tns:BPELProperties"/>
<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="deliveryDataRequirement"
requirementType="tns:DeliveryDataRequirement" upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="requestCapability"
capability Type="tns:RequestCapability" upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

<l Submit Buy -->
<RequirementType name="BuyRequirement"
requiredCapability Type="tns:BuyCapability">

<documentation>Buy Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="BuyCapability">
<documentation>Buy Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="BuyType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:BuyRequirement"/>
<ValidTarget typeRef="tns:BuyCapability"/>

</RelationshipType>

2
A a

A9 0.9 Idvliadeyaveanivessyuudswedue (do)




130

<l Return Confirm -->
<RequirementType name="ConfirmRequirement"
requiredCapability Type="tns:ConfirmCapability">

<documentation>Confirm Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="ConfirmCapability">
<documentation>Confirm Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</CapabilityType>

<RelationshipType name="ConfirmType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:ConfirmRequirement'/>
<ValidTarget typeRef="tns:ConfirmCapability"/>

</RelationshipType>

<l-- Buy Node >
<NodeType name="BuyerContainer">
<documentation>Buy Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer'/>
<PropertiesDefinition element="tns:BPELProperties"/>
<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="buyRequirement"
requirementType="tns:BuyRequirement" upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="confirmCapability"
capability Type="tns:ConfirmCapability" upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

<l Store Node —>
<NodeType name="StoreContainer">
<documentation>Store Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer"/>
<PropertiesDefinition element="tns:BPELProperties'/>
<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="checkCreditRequirement"
requirementType="tns:CheckCreditRequirement" upperBound="1"/>
<RequirementDefinition lowerBound="1" name="requestRequiremnent"
requirementType="tns:RequestRequirement" upperBound="1"/>
<RequirementDefinition lowerBound="1" name="confirmRequirement"
requirementType="tns:ConfirmRequirement" upperBound="1"/>

</RequirementDefinitions>

<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="creditDataCapability"
capability Type="tns:CreditDataCapability" upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="deliveryDataCapability"
capabilityType="tns:DeliveryDataCapability" upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="buyCapability"
capability Type="tns:BuyCapability" upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

</Definitions>
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<?xml version="1.0" encoding="UTF-8"?> <Requirements>

<Definitions id="SupplierDefinitions" name="Supplier Definitions" <Requirement id="TRXAirLineC_PriceData"

targetNamespace="http://www.example.com/tosca/ServiceTemplates/Supplier"
xmlns="http://docs.oasis-open.org/tosca/ns/2011/12"
xmlns:ns1="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaBaseTypes"

xmlns:ns2="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaSpecificTypes"

xmlns:ns3="http://www.example.com/tosca/Types/Supplier'>
<Import importType="http://docs.oasis-open.org/tosca/ns/2011/12"

location="SupplierTypes-Definitions.xml"

namespace="http://www.example.com/tosca/Types/Supplier"/>

<ServiceTemplate id="Supplier" name="Supplier_Template">

name="portType_priceDataTRXReq"
type="ns2:PriceDataTRXRequirement"/>
</Requirements>
<Capabilities>
<Capability id="TRXAirLineC_CheckPrice"
name="portType_checkPriceTRXCab"
type="ns2:CheckPriceTRXCapability"/>
</Capabilities>

</NodeTemplate>

<TopologyTemplate> .

<NodeTemplate id="TripAgencyContainer" name="Container-TripAgency"

<NodeTemplate id="UNIAirLineContainer" type="ns1:TripAgencyContainer">

name="Container-UNIAirLine" type="ns1:UNIAirLineContainer">
<Properties>
<ns3:BPELProperties>
<Process>files/TravelProcess_UNIAirLine.bpel</Process>
</ns3:BPELProperties>
</Properties>
<Requirements>
<Requirement id="UNIAirLineC_PriceData"
name="portType_priceDataUNIReq"
type="ns2:PriceDataUNIRequirement"/>
</Requirements>
<Capabilities>
<Capability id="UNIAirLineC_CheckPrice"
name="portType_checkPriceUNICab"
type="ns2:CheckPriceUNICapability"/>
</Capabilities>

</NodeTemplate>

<NodeTemplate id="TRXAirLineContainer"
name="Container-TRXAirLine" type="ns1:TRXAirLineContainer">
<Properties>
<ns3:BPELProperties>
<Process>files/TravelProcess_TRXAirLine.bpel</Process>
</ns3:BPELProperties>

</Properties>

<Properties>
<ns3:BPELProperties>
<Process>files/TravelProcess_TripAgency.bpel</Process>
</ns3:BPELProperties>
</Properties>
<Requirements>
<Requirement id="TripAgencyC_CheckPriceUNI"
name="portType_checkPackageUNIReq"
type="ns2:CheckPriceUNIRequirement"/>
<Requirement id="TripAgencyC_CheckPriceTRX"
name="portType_checkPackageTRXReq"
type="ns2:CheckPriceTRXRequirement"/>
<Requirement id="TripAgencyC_Budget"
name="portType_budgetReq"
type="ns2:BudgetRequirement"/>
<Requirement id="TripAgencyC_BillData"
name="portType_billDataReq"
type="ns2:BillDataRequirement"/>
</Requirements>
<Capabilities>
<Capability id="TripAgencyC_CheckPackage"
name="portType_chechPackageCap"
type="ns2:CheckPackageCapability"/>
<Capability id="TripAgencyC_Reserve"
name="portType_reserveCap"

type="ns2:ReserveCapability"/>
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<Capability id="TripAgencyC_PriceDataUNI"
name="portType_prceDataUNICap"
type="ns2:PriceDataUNICapability"/>
<Capability id="TripAgencyC_PriceDataTRX"
name="portType_priceDataTRXCap"
type="ns2:priceDataTRXCapability"/>
</Capabilities>
</NodeTemplate>
name="Container-Traveler" type="ns1:TravelerContainer">
<Requirements>
<Requirement id="TravelerC_CheckPackage"
name="portType_checkPackageReq"
type="ns2:CheckPackageRequirement"/>
<Requirement id="TravelerC_Reserve"
name="portType_reserveReq"
type="ns2:ReserveRequirement"/>
</Requirements>
<Capabilities>
<Capability id="TravelerC_Budget"
name="portType_budgetCab"
type="ns2:BudgetCapability'/>
<Capability id="TravelerC_BillData"
name="portType_billDataCab"
type="ns2:BillDataCapability"/>
</Capabilities>

</NodeTemplate>

<RelationshipTemplate id="52C_CheckPackage" name="checkpackage"
type="ns3:CheckPackageType">

<SourceElement ref="TravelerC_CheckPackage"/>
<TargetElement ref="TripAgencyC_CheckPackage"/>
</RelationshipTemplate>

<RelationshipTemplate id="C2S_Budget" name="budget"
type="ns3:BudgetType">

<SourceElement ref="TripAgencyC_Budget"/>
<TargetElement ref="TravelerC_Budget'/>
</RelationshipTemplate>
<RelationshipTemplate id="S2C_Reserve" name="reserve" type="ns3:ReserveType">
<SourceElement ref="TravelerC_Reserve"/>
<TargetElement ref="TripAgencyC_Reserve'/>
</RelationshipTemplate>

<RelationshipTemplate id="C2S_BillData" name="billdata"
type="ns3:BillDataType">

<SourceElement ref="TripAgencyC_BillData"/>
<TargetElement ref="TravelerC_BillData"/>

</RelationshipTemplate>

<RelationshipTemplate id="52C_PriceDataUNI" name="pricedata_uni"
type="ns3:PriceDataUNIType">

<SourceElement ref="UNIAirLineC_PriceData"/>
<TargetElement ref="TripAgencyC_PriceDataUNI"/>

</RelationshipTemplate>

<RelationshipTemplate id="S2C_CheckPriceUNI" name="checkprice_uni"
type="ns3:CheckPriceUNIType">

<SourceElement ref="TripAgencyC_CheckPriceUNI"/>
<TargetElement ref="UNIAirLineC_CheckPrice"/>

</RelationshipTemplate>

<RelationshipTemplate id="S2C_PriceDataTRX" name="pricedata_trx"
type="ns3:PriceDataTRXType">

<SourceElement ref="TRXAirLineC_PriceData"/>
<TargetElement ref="TripAgencyC_PriceDataTRX"/>
</RelationshipTemplate>

<RelationshipTemplate id="52C_CheckPriceTRX" name="checkprice_trx"
type="ns3:CheckPriceTRXType">

<SourceElement ref="TripAgencyC_CheckPriceTRX"/>
<TargetElement ref="TRXAirLineC_CheckPrice"/>
</RelationshipTemplate>

</TopologyTemplate>

</ServiceTemplate>

</Definitions>
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<?xml version="1.0" encoding="UTF-8"?>

<Definitions id="SupplierTypes" name="TravelTypes"
targetNamespace="http://www.example.com/tosca/Types/Travel"
xmlns="http://docs.oasis-open.org/tosca/ns/2011/12"
xmilns:ns1="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaSpecificTypes"
xmlns:ns2="http://docs.oasis-open.org/tosca/ns/2011/12/ToscaBaseTypes"

xmlns:tns="http://www.example.com/tosca/Types/Travel">

<NodeType name="BPELContainer">
<documentation>BPEL Container</documentation>
<DerivedFrom typeRef="ns1:SwitchYardContainer'/>
<PropertiesDefinition element="tns:BEPLContainerProperties"/>

</NodeType>

<I-- Check Price TRX -->
<RequirementType name="CheckPriceTRXRequirement"
requiredCapability Type="tns:CheckPrice TRXCapability">

<documentation>CheckPrice Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="CheckPrice TRXCapability">
<documentation>CheckPrice TRX Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="CheckPriceTRXType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:CheckPriceTRXRequirement"/>
<ValidTarget typeRef="tns:CheckPriceTRXCapability"/>

</RelationshipType>

<!I-- Price Data TRX >
<RequirementType name="PriceDataTRXRequirement"
requiredCapability Type="tns:PriceDataTRXCapability">

<documentation>PriceData TRX Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="PriceDataTRXCapability">
<documentation>PriceData TRX Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</CapabilityType>

<RelationshipType name="PriceDataTRXType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPEL RelationshipType"/>
<ValidSource typeRef="tns:PriceDataTRXRequirement"/>
<ValidTarget typeRef="tns:PriceDataTRXCapability"/>

</RelationshipType>

<I—TRX Airline Node >
<NodeType name="TRXAirlineContainer">
<documentation>TRX Airline Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer"/>
<PropertiesDefinition element="tns:BPELProperties"/>
<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="PriceDataTRXRequirement"

requirementType="tns:PriceDataTRXRequirement"

upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="CheckPrice TRXCapability"

capability Type="tns:CheckPriceTRXCapability"

upperBound="unbounded"/>

</CapabilityDefinitions>

</NodeType>

<I-- Check Price UNI -->
<RequirementType name="CheckPriceUNIRequirement"
requiredCapability Type="tns:CheckPriceUNICapability">

<documentation>CheckPrice Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="CheckPriceUNICapability">
<documentation>CheckPrice TRX Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="CheckPriceUNIType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:CheckPriceUNIRequirement"/>
<ValidTarget typeRef="tns:CheckPriceUNICapability"/>

</RelationshipType>

<!I-- Price Data UNI -->

<RequirementType name="PriceDataUNIRequirement"

requiredCapability Type="tns:PriceDataUNICapability">

<documentation>PriceData UNI Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="PriceDataUNICapability">
<documentation>PriceData UNI Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</CapabilityType>

<RelationshipType name="PriceDataUNIType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:PriceDataUNIRequirement'/>
<ValidTarget typeRef="tns:PriceDataUNICapability"/>

</RelationshipType>
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<I— UNI Airline Node >
<NodeType name="UNIAirlineContainer">
<documentation>UNI Airline Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer"/>
<PropertiesDefinition element="tns:BPELProperties"/>
<RequirementDefinitions>
<RequirementDefinition lowerBound="1" name="PriceDataUNIRequirement"

requirementType="tns:PriceDataUNIRequirement"

upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="CheckPriceUNICapability"

capability Type="tns:CheckPriceUNICapability"

upperBound="unbounded"/>
</CapabilityDefinitions>
</NodeType>
<l-- Check Package >
<RequirementType name="CheckPackageRequirement"
requiredCapability Type="tns:CheckPackageCapability">
<documentation>CheckPackage Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>
</RequirementType>
<CapabilityType name="CheckPackageCapability">
<documentation>CheckPackage Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>
</Capability Type>
<RelationshipType name="CheckPackageType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:CheckPackageRequirement"/>
<ValidTarget typeRef="tns:CheckPackageCapability"/>

</RelationshipType>

<l-- Budget -->
<RequirementType name="BudgetRequirement"
requiredCapability Type="tns:BudgetCapability">

<documentation>Budget Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="BudgetCapability">
<documentation>Budget Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapabilityType"/>

</CapabilityType>

<RelationshipType name="BudgetType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:BudgetRequirement"/>
<ValidTarget typeRef="tns:BudgetCapability"/>

</RelationshipType>

<I- Reserve —>
<RequirementType name="ReserveRequirement"
requiredCapability Type="tns:ReserveCapability">

<documentation>Reserve Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="ReserveCapability">
<documentation>Reserve Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="ReserveType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:ReserveRequirement'/>
<ValidTarget typeRef="tns:ReserveCapability"/>

</RelationshipType>

<I-- BillData -->
<RequirementType name="BillDataRequirement"
requiredCapability Type="tns:BillDataCapability">

<documentation>BillData Requirement</documentation>
<DerivedFrom typeRef="tns:BPELRequirementType"/>

</RequirementType>

<CapabilityType name="BillDataCapability">
<documentation>BillData Capability</documentation>
<DerivedFrom typeRef="tns:BPELCapability Type"/>

</Capability Type>

<RelationshipType name="BillDataType">
<documentation>Connects to BPEL</documentation>
<DerivedFrom typeRef="tns:BPELRelationshipType"/>
<ValidSource typeRef="tns:BillDataRequirement'/>
<ValidTarget typeRef="tns:BillDataCapability"/>

</RelationshipType>

<l TripAgency Node >

<NodeType name="TripAgencyContainer">
<documentation>TripAgency Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer'/>
<PropertiesDefinition element="tns:BPELProperties"/>
<RequirementDefinitions>

<RequirementDefinition lowerBound="1" name="budgetRequirement"
requirementType="tns:BudgetRequirement" upperBound="1"/>
<RequirementDefinition lowerBound="1" name="billDataRequirement"

requirementType="tns:BillDataRequirement"

upperBound="1"/>
<RequirementDefinition lowerBound="1" name="checkPriceUNIRequirement"

requirementType="tns:CheckPriceUNIRequirement"

upperBound="1"/>
<RequirementDefinition lowerBound="1" name="checkPriceTRXRequirement"

requirementType="tns:CheckPrice TRXRequirement"

upperBound="1"/>
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</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="checkPackageCapability"

capability Type="tns:CheckPackageCapability"
upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="reserveCapability"
capability Type="tns:ReserveCapability"
upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="priceDataUNICapability"
capability Type="tns:PriceDataUNICapability"
upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="priceDataTRXCapability"

capability Type="tns:PriceDataTRXCapability"

upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

<I-Traveler Node —>
<NodeType name="TravelerContainer">
<documentation>Traveler Container</documentation>
<DerivedFrom typeRef="ns1:BPELContainer'/>
<PropertiesDefinition element="tns:BPELProperties"/>

<RequirementDefinitions>

<RequirementDefinition lowerBound="1" name="checkPackageRequirement"

requirementType="tns:CheckPackageRequirement"

upperBound="1"/>
<RequirementDefinition lowerBound="1" name="reserveRequirement"

requirementType="tns:ReserveRequirement"

upperBound="1"/>
</RequirementDefinitions>
<CapabilityDefinitions>
<CapabilityDefinition lowerBound="0" name="budgetCapability"
capability Type="tns:BudgetCapability"
upperBound="unbounded"/>
<CapabilityDefinition lowerBound="0" name="billDataCapability"
capability Type="tns:BillDataCapability"
upperBound="unbounded"/>
</CapabilityDefinitions>

</NodeType>

</Definitions>
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<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jboss.org/examples/creditOrganization"
xmlns:tns="http://www.jboss.org/examples/creditOrganization”

elementFormDefault="qualified">

<element name="Payment" type="tns:paymentType"></element>

<element name="Result" type="tns:resultType"></element>

<complexType name="paymentType">
<attribute name="id" type="string"></attribute>
<attribute name="customer" type="string"></attribute>
<attribute name="amount" type="integer"></attribute>

</complexType>

<complexType name="resultType">
<attribute name="id" type="string"></attribute>
<attribute name="code" type="integer"></attribute>

</complexType>

</schema>

<?xml version="1.0" encoding="UTF-8"7?>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"

targetNamespace="http://www.jboss.org/examples/creditOrganization"
xmilns:tns="http://www.jboss.org/examples/creditOrganization”

elementFormDefault="qualified">

<element name="CreditCheck" type="tns:creditCheckType"></element>

<element name="CreditData" type="tns:creditDataType"></element>

<complexType name="creditCheckType">
<attribute name="customer" type="string"></attribute>

</complexType>

<complexType name="creditDataType">
<attribute name="customer" type="string"></attribute>
<attribute name="rating" type="integer"></attribute>

</complexType>

</schema>

<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jboss.org/examples/creditOrganization"
xmlns:tns="http://www.jboss.org/examples/creditOrganization"

elementFormDefault="qualified">

<element name="PaymentNotifiaction"

type="tns:paymentNotifiactionType"></element>

<element name="PaymentResult"

type="tns:paymentResultType"></element>

<element name="RequestForQuote"

type="tns:requestForQuoteType"></element>

<element name="Quote" type="tns:quoteType"></element>

<element name="Order" type="tns:orderType"></element>

<element name="Invoice" type="tns:invoiceType"></element>

<complexType name="paymentNotifiactionType">
<attribute name="id" type="string"></attribute>
<attribute name="ref" type="string"></attribute>

</complexType> <complexType name="paymentResultType">
<attribute name="id" type="string"></attribute>
<attribute name="ref" type="string"></attribute>

</complexType> <complexType name="requestForQuoteType">
<attribute name="id" type="string"></attribute>
<attribute name="customer" type="string"></attribute>

</complexType>

<complexType name="quoteType">
<attribute name="id" type="string"></attribute>
<attribute name="customer" type="string"></attribute>
<attribute name="amount" type="integer"></attribute>
<attribute name="price" type="integer"></attribute>

</complexType>

<complexType name="orderType">
<attribute name="id" type="string"></attribute>
<attribute name="customer" type="string"></attribute>
<attribute name="amount" type="integer"></attribute>

</complexType>

<complexType name="invoiceType">
<attribute name="id" type="string"></attribute>
<attribute name="customer" type="string"></attribute>
<attribute name="amount" type="integer"></attribute>
<attribute name="price" type="integer"></attribute>

</complexType>

</schema>

A i A.1 Ildendloafves Bank, CreditOrganization way Supplier Tuszuudndmuie



138

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<wsdl:definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:ca="http://www.jboss.org/examples/bank"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" name="bank"

targetNamespace="http://www.jboss.org/examples/bank">
<types xmlns="http://schemas.xmlsoap.org/wsdl/">
<schema xmlns="http://www.w3.0r¢g/2001/XMLSchema">

<import namespace="http://www.jboss.org/examples/bank"

schemal.ocation="bank.xsd"/>
</schema>
</types>
<wsdl:message name="SupplierProcess_BankResponseMessage">
<wsdl:part element="ca:Result" name="content">
</wsdl:part>
</wsdlimessage>
<wsdl:message name="SupplierProcess_BankRequestMessage">
<wsdl:part element="ca:Payment" name="content">
</wsdl:part>
</wsdlimessage>
<wsdl:portType name="Bankinterface">
<wsdl:operation name="payment">
<wsdlinput message="ca:SupplierProcess_BankRequestMessage">
</wsdlinput>
<wsdl:output message="ca:SupplierProcess_BankResponseMessage">
</wsdloutput>
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="BankinterfaceBinding" type="ca:Bankinterface">

<soap:binding style="document"

transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="payment">

<soap:operation
soapAction="http://www.jboss.org/examples/bank/checkCredit"/>
<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdl:output>
<soap:body use="literal"/>
</wsdloutput>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="BankService">
<wsdl:port binding="ca:BankinterfaceBinding" name="BankinterfacePort">

<soap:address

location="http://localhost:8080/BankService/BankinterfacePort"/>
</wsdl:port>
</wsdl:service>

</wsdl:definitions>

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<wsdl.definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
mlns:ca="http://www.jboss.org/examples/creditOrganization”
mlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" name="CreditOrganization"

targetNamespace="http://www.jboss.org/examples/creditOrganization">
<types xmlns="http://schemas.xmlsoap.org/wsdl/">
<schema xmlns="http://www.w3.0r¢/2001/XMLSchema">

<import namespace="http://www.jboss.org/examples/creditOrganization"

schemalocation="creditOrganization.xsd"/>
</schema>
</types>
<wsdl:message name="CreditOrganizationResponseMessage">
<wsdl:part element="ca:CreditData" name="content">
</wsdl:part>
</wsdl:message>
<wsdl:message name="CreditOrganizationRequestMessage">
<wsdl:part element="ca:CreditCheck" name="content">
</wsdl:part>
</wsdlmessage>
<wsdl:portType name="CreditOrganizationinterface">
<wsdl:operation name="checkcredit">
<wsdlinput message="ca:CreditOrganizationRequestMessage">
</wsdlinput>
<wsdl:output message="ca:CreditOrganizationResponseMessage">
</wsdl:output>
</wsdl:operation>
</wsdl:portType>

<wsdl:binding name="CreditOrganizationinterfaceBinding"
type="ca:CreditOrganizationinterface">
<soap:binding style="document"
transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="checkcredit">

<soap:operation

soapAction="http://www.jboss.org/examples/creditOrganization/checkCredit"/>
<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdl:output>
<soap:body use="literal"/>
</wsdloutput>
</wsdl:operation>
</wsdl:binding>
<wsdLl:service name="CreditOrganizationService">

<wsdl:port binding="ca:CreditOrganizationinterfaceBinding"

name="CreditOrganizationInterfacePort">

<soap:address
location="http://localhost:8080/CreditOrganizationService/CreditOrganizationinter

facePort"/>
</wsdl:port>
</wsdUlservice>

</wsdl:definitions>
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<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<wsdl:definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmilns:ca="http://www.jboss.org/examples/supplier"
xmlns:soap="http://schemas xmlsoap.org/wsdl/soap/" name="Supplier"

targetNamespace="http://www.jboss.org/examples/supplier">

<types xmlns="http://schemas.xmlsoap.org/wsdl/">

<schema xmlns="http://www.w3.0r¢/2001/XMLSchema">
<import namespace="http://www.jboss.org/examples/supplier"
schemalocation="supplier.xsd"/>

</schema>

</types>

<wsdl:message name="SupplierProcess_SupplierResponseMessage_PR">
<wsdl:part element="ca:PaymentResult" name="content">
</wsdl:part>

</wsdl:message>

<wsdl:message name="SupplierProcess_SupplierRequestMessage PN">
<wsdl:part element="ca:PaymentNotifiaction" name="content">
</wsdl:part>

</wsdl:message>

<wsdl:message name="SupplierProcess_SupplierResponseMessage_Quote">
<wsdl:part element="ca:Quote" name="content">
</wsdl:part>

</wsdl:message>

<wsdl:message name="SupplierProcess_SupplierRequestMessage RFQ">
<wsdl:part element="ca:RequestForQuote" name="content">
</wsdl:part>

</wsdl:message>

<wsdl:message name="SupplierProcess_SupplierResponseMessage_Invoice">
<wsdl:part element="ca:Invoice" name="content">
</wsdl:part>

</wsdl:message>

<wsdl:message name="SupplierProcess_SupplierRequestMessage_Order">
<wsdl:part element="ca:Order" name="content">
</wsdl:part>

</wsdl:message>

<wsdl:portType name="Supplierinterface">
<wsdl:operation name="payment">

<wsdlinput

message="ca:SupplierProcess_SupplierRequestMessage PN">
</wsdlinput>

<wsdl:output

message="ca:SupplierProcess_SupplierResponseMessage PR">
</wsdloutput>
</wsdl:operation>

</wsdl:portType>

<wsdl:binding name="SupplierinterfaceBinding" type="ca:Supplierinterface">

<soap:binding style="document"

transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="payment">

<soap:operation

soapAction="http://www.jboss.ore/examples/supplier/checkCredit"/>
<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdl:output>
<soap:body use="literal"/>
</wsdl:output>
</wsdl:operation>
</wsdUbinding>
<wsdl:service name="SupplierService">

<wsdl:port binding="ca:SupplierinterfaceBinding"

name="SupplierinterfacePort">

<soap:address

location="http://localhost:8080/SupplierService/SupplierinterfacePort"/>
</wsdl:port>
</wsdl:service>

</wsdl:definitions>
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<bpel:process name="SupplierProcess_Bank"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmlns:tns="http://eclipse.org/bpel/sample"

mlns:bpel="http://docs.oasis-

open.org/wsbpel/2.0/process/executable”>

<bpelimport
location="SupplierProcess_Bank.wsdl"
namespace="http://eclipse.org/bpel/sample"

importType="http://schemas.xmlsoap.org/wsd/" />

<bpelimport
location="SupplierProcess_Supplier.wsdl"
namespace="http://eclipse.org/bpel/sample”

importType="http://schemas.xmlsoap.org/wsdl/" />

<bpel:partnerLinks>

<bpel:partnerLink name="Bank"
partnerLinkType="tns:SupplierProcess_Bank"
myRole="Bank " />

<bpel:partnerLink name="Supplier"
partnerLinkType="tns:SupplierProcess_Supplier"

partnerRole=" Supplier " />

</bpel:partnerLinks>

<bpel:variables>
<bpel:variable name="paymentVar"
messageType="tns:SupplierProcess_BankRequestMessage"/>

<bpel:variable name="paymentNotificationVar"

messageType="tns:SupplierProcess_SupplierRequestMessage PN"/>

<bpel:variable name="paymentResultVar"

messageType="tns:SupplierProcess_SupplierResponseMessage_PR"/>
<bpel:variable name="resultVar"
messageType="tns:SupplierProcess_BankResponseMessage"/>

</bpel:variables>

<bpel:sequence name="Bank">
<bpel:receive name="Receive_PaymentRequest"
partnerLink="Bank"
portType="tns:SupplierProcess_Bank"
operation="payment" variable=" paymentVar"

createlnstance="yes'/>

<wsdl:binding name="SupplierinterfaceBinding" type="ca:Supplierinterface">
<soap:binding style="document"

transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="payment">
<soap:operation
<bpelif name="Check_Account">
<bpel:condition>
<I[CDATA[ SpaymentVar.content/@id = "536662778" ]]>
</bpel:condition>
<bpel:sequence>
<copy>
<from>
<literal xml:space="preserve">
<tns:PaymentResult
xmlns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="bank.xsd"
id=""ref="">
</tns:PaymentResult >
</literal>
</from>
<to variable="paymentNotificationVar" part="content"></to>
</copy>
<copy>
<from>$ paymentVar.content/@id </from>
<to>$ paymentNotificationVar.content/@id</to>
</copy>
<bpeliinvoke name="Invoke_PaymentNotification"
partnerLink="Supplier"
operation="paymentnotification"
inputVariable="paymentNotificationVar"></bpel:invoke>
<bpel:receive name="Receive_PaymentResult"
partnerLink=" Supplier"
portType="tns:SupplierProcess_Bank"
operation="paymentresult" variable=" paymentResultVar "
createlnstance="yes'/>
<copy>
<from>
<literal xml:space="preserve">
<tns:Result
xmlns:tns=" http://eclipse.org/bpel/sample”
xsi:schemalocation="bank.xsd "
id="" code="200" >
</tns:Result>
</literal>
</from>
<to variable="resultVar" part="content"></to>

</copy>
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<copy>
<from>$ paymentResultVar.content/@id </from>
<to>$ resultVar.content/@id</to>
</copy>
<bpel:reply name="Send_Result"
partnerLink="Bank"
portType="tns:SupplierProcess_Bank"
operation="result" variable="resultVar" />
</bpel:sequence>
<bpel:else>
<copy>
<from>
<literal xml:space="preserve">
<tns:Result
mlns:tns=" http://eclipse.org/bpel/sample”
xsi:schemal.ocation="bank.xsd"
id="" code="404" >
</tns:Result>
</literal>
</from>
<to variable="resultVar" part="content"></to>

</copy>

<copy>
<from>$ paymentVar.content/@id </from>
<to>$ resultVar.content/@id</to>

</copy>

<bpel:reply name="Send_Result_Fail"
partnerLink="Bank"
portType="tns:SupplierProcess_Bank"
operation="result"
variable="resultVar" />
</bpelelse>
</bpeliif>
</bpel:sequence>

</bpel:process>
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<bpel:process name="SupplierProcess_CreditOrginzation"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
mlns:tns="http://eclipse.org/bpel/sample”

mlns:bpel="http://docs.oasis-

open.org/wsbpel/2.0/process/executable”>

<bpelimport location="SupplierProcess_CreditOrginzation.wsdl"
namespace="http://eclipse.org/bpel/sample”
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="CreditOrganization"
partnerLinkType="tns:SupplierProcess_CreditOrginzation"
myRole=" CreditOrganization" />

</bpel:partnerLinks>

<bpel:variables>
<bpel:variable name="checkCreditVar"
messageType="tns:CreditOrganizationRequestMessage"/>
<bpel:variable name="creditReportVar"
messageType="tns:CreditOrganizationResponseMessage"/>

</bpel:variables>

<bpel:sequence name="CreditOrganization">

<bpelireceive name="Receive_CreditCheckRequest"

partnerLink="CreditOrganization"
portType="tns:SupplierProcess_CreditOrginzation"

operation="checkcredit" variable="checkCreditVar"

createlnstance="yes"/>
<bpelif name="Check_Customer">
<bpel:condition>
<I[CDATA[ $checkCreditVar.content/@customer != "fred" ]]>
</bpel:condition>
<copy>
<from>
<literal xml:space="preserve">
<tns:CreditReport
xmlns:tns=" http://eclipse.org/bpel/sample”
xsi:schemalocation="creditOrganization.xsd"
id=""rating="7" >
</tns:CreditReport>
</literal>
</from>
<to variable="creditReportVar" part="content"></to>

</copy>
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<bpelireply name="Send_CreditReport" partnerLink="CreditOrganization"

portType="tns:SupplierProcess_CreditOrginzation"

operation="creditreport"
variable="creditReportVar" />
<bpel:else>
<copy>
<from>
<literal xml:space="preserve">
<tns:CreditReport
xmilns:tns=" http://eclipse.org/bpel/sample”
xsi:schemal.ocation="creditOrganization.xsd"
id=""rating="0" >
</tns:CreditReport>
</literal>
</from>
<to variable="creditReportVar" part="content"></to>
</copy>

<bpel:reply name="Send_CreditReport_Unknown"

partnerLink="CreditOrganization"

portType="tns:SupplierProcess_CreditOrginzation"

operation="creditreport "
variable="creditReportVvar" />
</bpelelse>
</bpelif>
</bpel:sequence>

</bpel:process>
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<bpel:process name="SupplierProcess_Supplier"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
mlns:tns="http://eclipse.org/bpel/sample”

mlns:bpel="http://docs.oasis-

open.org/wsbpel/2.0/process/executable” >

<bpelimport location="SupplierProcess_Supplier.wsdl"
namespace="http://eclipse.org/bpel/sample"

importType="http://schemas.xmlsoap.org/wsdl/" />

<bpel:partnerLinks>
<bpel:partnerLink name="Supplier"
partnerLinkType="tns:SupplierProcess_Supplier"
myRole=" Supplier" />
<bpel:partnerlLink name="CreditOrganization"
partnerLinkType="tns:SupplierProcess_CreditOrginzation"

partnerRole=" CreditOrganization " />

<bpel:partnerLink name="Bank"
partnerLinkType="tns:SupplierProcess_Bank"
partnerRole="Bank" />

</bpel:partnerLinks>

<bpel:variables>

<bpel:variable name="requestForQuoteVar"

messageType="tns:SupplierProcess_SupplierRequestMessage RFQ'/>

<bpel:variable name="quoteVar"

messageType="tns:SupplierProcess_SupplierResponseMessage_Quote"/>

<bpel:variable name="orderVar"

messageType="tns:SupplierProcess_SupplierRequestMessage_Order'/>

<bpel:variable name="invoiceVar"

messageType="tns:SupplierProcess_SupplierResponseMessage_Invoice"/>
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</bpel:variables>
<bpel:sequence name="Supplier">
<bpel:sequence name="Quote_Process">
<bpel:receive name="Receive_RFQ "
partnerLink="Supplier"
portType="tns:SupplierProcess_Supplier"
operation="requestforquote" variable="requestForQuoteVar"
createlnstance="yes"/>
<bpelinvoke name="Invoke_CheckCredit"
partnerLink="CreditOrganization"
operation="checkcredit"
inputVariable="checkCreditVar"></bpel:invoke>
<bpelireceive name="Receive_CreditReport"
partnerLink="CreditOrganizarion"
portType="tns:SupplierProcess_CreditOrganization"
operation="creditreport" variable="creditReportVar"
createlnstance="yes"/>
<bpel:reply name="Send_Quote"
partnerLink="Supplier"
portType="tns:SupplierProcess_Supplier"
operation="quote" variable="quoteVar" />
</bpel:sequence>
<bpel:sequence name="Order_Process">
<bpel:while name="While">
<bpel:condition>
<I[CDATA[ $SorderVar.content/@id |= "536662778" 11>
</bpel:condition>
<bpel:sequence name="Confirm_Order">
<bpel:receive name="Receive_Order"
partnerLink="Supplier"
portType="tns:SupplierProcess_Supplier"
operation="order" variable="orderVar"
createlnstance="yes"/>
<bpel:if name="Check_Order">
<bpel:condition>
<I[CDATA[ $orderVar.content/@id == "536662778" 11>
</bpel:condition>
<bpel:reply name="Send_Invoice"
partnerLink="Supplier"
portType="tns:SupplierProcess_Supplier"
operation="invoice" variable="invoiceVar" />
<bpel:else>
<bpel:sequence name="While_Loop">
</bpel:sequence>
</bpel:else>
</bpeliif>

</bpel:sequence>

</bpel:while>
</bpel:sequence>
<bpel:sequence name="Payment">
<bpelireceive name="Receive_ PaymentNotification"
partnerLink="Supplier"
portType="tns:SupplierProcess_Supplier"

operation="paymentnotification"

variable="paymentNotificationVar"
createlnstance="yes"/>
<bpel:reply name="Send_ PaymentResult "
partnerLink="Supplier"
portType="tns:SupplierProcess_Supplier"

operation="paymentresult" variable="paymentResultVar" />

</bpel:sequence>
</bpel:sequence>

</bpel:process>
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<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jboss.org/examples/logistics"
xmlns:tns="http://www.jboss.org/examples/logistics"

elementFormDefault="qualified">

<element name="DeliveryRequest" type="tns:requestType"></element>

<element name="DeliveryConfirmed" type="tns:deliverType"></element>

<complexType name="requestType">
<attribute name="uuid" type="string"></attribute>
<attribute name="ref" type="string"></attribute>

</complexType>

<complexType name="deliverType">
<attribute name="uuid" type="string"></attribute>
<attribute name="ref" type="string"></attribute>
<attribute name="shipped" type="date"></attribute>
</complexType>

</schema>

<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jboss.org/examples/creditAgency”
xmlns:tns="http://www.jboss.org/examples/creditAgency”

elementFormDefault="qualified">

<element name="CreditCheck" type="tns:creditCheckType"></element>

<element name="CreditData" type="tns:creditDataType"></element>

<complexType name="creditCheckType">
<attribute name="uuid" type="string"></attribute>

</complexType>

<complexType name="creditDataType">
<attribute name="uuid" type="string"></attribute>
<attribute name="limit" type="integer"></attribute>

</complexType>

</schema>

<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jboss.org/examples/store"
xmlns:tns="http://www.jboss.org/examples/store"

elementFormDefault="qualified">

<element name="BuyRequest" type="tns:buyType"></element>

<element name="BuyConfirmed" type="tns:confirmType"></element>

<complexType name="buyType">
<attribute name="uuid" type="string"></attribute>
<attribute name="price" type="integer"></attribute>

</complexType>

<complexType name="confirmType">
<attribute name="uuid" type="string"></attribute>
<attribute name="result" type="integer"></attribute>
<attribute name="shipped" type="date"></attribute>
</complexType>

</schema>

A9 A.10 Indlendieafues Logistic, CreditAgency Way Store Tussuudsdadumn

1
g a



145

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<wsdl.definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:lg="http://www.jboss.org/examples/logistics"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" name="Logistics"
targetNamespace="http://www.jboss.org/examples/logistics">
<types xmlns="http://schemas.xmlsoap.org/wsdl/">
<schema xmlns="http://www.w3.0r¢g/2001/XMLSchema">
<import namespace="http://www.jboss.org/examples/logistics"
schemalocation="logistic.xsd"/>
</schema>
</types>
<wsdl:message name="DeliverResponseMessage">
<wsdl:part element="lg:DeliveryConfirmed" name="content">
</wsdl:part>
</wsdlimessage>
<wsdl:message name="LogisticRequestMessage">
<wsdl:part element="lg:DeliveryRequest" name="content">
</wsdl:part>
</wsdlimessage>
<wsdl:portType name="LogisticsInterface">
<wsdl:operation name="deliver">
<wsdlinput message="lg:LogisticRequestMessage">
</wsdlinput>
<wsdl:output message="lg:DeliverResponseMessage">
</wsdloutput>
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="LogisticsInterfaceBinding" type="lg:LogisticsInterface">
<soap:binding style="document"
transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="deliver">

<soap:operation
soapAction="http://www.jboss.org/examples/logistics/deliver’/>
<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdl:output>
<soap:body use="literal"/>
</wsdloutput>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="LogisticsService">
<wsdl:port binding="lg:LogisticsInterfaceBinding"

name="LogisticsInterfacePort">

<soap:address

location="http://localhost:8080/LogisticsService/LogisticsInterfacePort"/>
</wsdl:port>
</wsdl:service>

</wsdl:definitions>

<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<wsdl.definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
mlns:ca="http://www.jboss.org/examples/creditAgency”
mlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" name="CreditAgency"
targetNamespace="http://www.jboss.org/examples/creditAgency">
<types xmlns="http://schemas.xmlsoap.org/wsdl/">
<schema xmlns="http://www.w3.0r¢g/2001/XMLSchema">
<import namespace="http://www.jboss.org/examples/creditAgency"
schemalocation="creditAgency.xsd"/>
</schema>
</types> <wsdl:message name="CreditAgencyResponseMessage">
<wsdl:part element="ca:CreditData" name="content">
</wsdl:part>
</wsdlimessage>  <wsdl:message name="CreditAgencyRequestMessage">
<wsdl:part element="ca:CreditCheck" name="content">
</wsdl:part>
</wsdlmessage>
<wsdl:portType name="CreditAgencyinterface">
<wsdl:operation name="checkcredit">
<wsdlinput message="ca:CreditAgencyRequestMessage">
</wsdlinput>
<wsdl:output message="ca:CreditAgencyResponseMessage">
</wsdloutput>
</wsdl:operation>
</wsdl:portType>

<wsdl:binding name="CreditAgencyInterfaceBinding"

type="ca:CreditAgencylnterface"> <soap:binding style="document"

transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="checkcredit">

<soap:operation

soapAction="http://www.jboss.org/examples/creditAgency/checkCredit"/>
<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdl:output>
<soap:body use="literal"/>
</wsdloutput>
<wsdl:fault name="CustomerUnknown">
<soap:fault name="CustomerUnknown" use="literal"/>
</wsdl:fault>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="CreditAgencyService">

<wsdl:port binding="ca:CreditAgencyInterfaceBinding"

name="CreditAgencyInterfacePort">

<soap:address

location="http://localhost:8080/CreditAgencyService/CreditAgencylinterfacePort"/

>
</wsdl:port>
</wsdlservice>

</wsdl:definitions>
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<?xml version="1.0" encoding="UTF-8" standalone="no"?>

<wsdl:definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:ca="http://www.jboss.org/examples/creditAgency”
xmlns:lg="http://www.jboss.org/examples/logistics"
xmlns:soap="http://schemas xmlsoap.org/wsdl/soap/"
xmilns:sto="http://www.jboss.org/examples/store" name="Store"

targetNamespace="http://www.jboss.org/examples/store">
<types xmlns="http://schemas.xmlsoap.org/wsdl/">
<schema xmlns="http://www.w3.0rg/2001/XMLSchema">
<import namespace="http://www.jboss.org/examples/store"
schemalocation="store.xsd"/>
</schema>
</types>
<wsdl:message name="StoreRequestMessage">
<wsdl:part element="sto:BuyRequest" name="content">
</wsdl:part>
</wsdl:message>
<wsdl:message name="StoreResponseMessage">
<wsdl:part element="sto:BuyConfirmed" name="content">
</wsdl:part>
</wsdl:message>
<wsdl:portType name="Storelnterface">
<wsdl:operation name="buy">
<wsdlinput message="sto:StoreRequestMessage">
</wsdlinput>
<wsdl:output message="sto:StoreResponseMessage">
</wsdloutput>
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="StorelnterfaceBinding" type="sto:Storelnterface">

<soap:binding style="document”

transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="buy">

<soap:operation

soapAction="http://www.jboss.org/examples/store/buy"/>
<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdl:output>
<soap:body use="literal"/>
</wsdl:output>
</wsdl:operation>

</wsdl:binding>

<wsdl:service name="StoreService">
<wsdl:port binding="sto:StorelnterfaceBinding" name="StorelnterfacePort">

<soap:address

location="http://|ocalhost:8080/StoreService/StorelnterfacePort'/>
</wsdl:port>
</wsdlservice>

</wsdl:definitions>
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<?xml version="1.0" encoding="UTF-8"?><bpel:process

name="PurchaseProcess_Logistic"

targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmlns:tns="http://eclipse.org/bpel/sample"
xmlns:bpel="http://docs.oasis-
open.org/wsbpel/2.0/process/executable”>
<bpelimport location="PurchaseProcess_Logistic.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="Logistic"
partnerLinkType="tns::PurchaseProcess_Logistic"
myRole="Logistic" />
</bpel:partnerLinks>
<bpel:variables>
<bpel:variable name="requestVar"
messageType="tns:LogisticRequestMessage"/>
<bpel:variable name="deliverVar"
messageType="tns:DeliverResponseMessage"/>

</bpel:variables>

<bpel:sequence name="Logistic">
<bpel:receive name="Receive_DeliveryRequest" partnerlLink="Logistic"
portType="tns:PurchaseProcess_Logistic"
operation="request" variable="requestVar" createlnstance="yes"/>
<copy>
<from>
<literal xml:space="preserve">
<tns:Deliver
xmlns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="logistic.xsd "
uuid=""ref="" shipped="2016/12/12" >
</tns:Deliver >
</iteral>
</from>
<to variable="deliverVar" part="content"></to>
</copy>
<copy>
<from>$ requestVar.content/@uuid </from>
<to>$ deliverVar.content/@uuid</to>
</copy>
<copy>
<from>$ requestVar.content/@ref </from>
<to>$ deliverVar.content/@ref</to>

</copy>

<bpel:reply name="Send_DeliveryConfirmed" partnerLink="Logistic"

portType="tns:PurchaseProcess_Logistic
operation="deliver"
variable="deliverVar" />
</bpel:sequence>

</bpel:process>
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<?xml version="1.0" encoding="UTF-8"?>

<bpel:process name="PurchaseProcess_CreditAgency"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
xmlns:tns="http://eclipse.org/bpel/sample"

xmlns:bpel="http://docs.oasis-

open.org/wsbpel/2.0/process/executable”>
<bpelimport location="PurchaseProcess_CreditAgency.wsdl"
namespace="http://eclipse.org/bpel/sample”
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="CreditAgency"
partnerLinkType="tns::PurchaseProcess_CreditAgency"
myRole=" CreditAgency" />
</bpel:partnerLinks>
<bpel:variables>
<bpel:variable name="checkCreditVar"
messageType="tns:CreditAgencyRequestMessage"/>
<bpel:variable name="creditDataVar"
messageType="tns:CreditAgencyResponseMessage"/>

</bpel:variables>

<bpel:sequence name="CreditAgency">

<bpel:receive name="Receive_CreditCheckRequest"

partnerLink="CreditAgency"
portType="tns:PurchaseProcess_CreditAgency"

operation="checkcredit" variable="checkCreditVar"

createlnstance="yes"/>
<bpel:if>
<bpel:condition>
<I[CDATA[ ScheckCreditVar.content/@uuid != "sR26FgSSD" 11>
</bpel:condition>
<copy>
<from>
<literal xml:space="preserve">
<tns:CreditData
xmlns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="creditAgency.xsd "
uuid=""limit="50000" >
</tns:CreditData>
</literal>
</from>
<to variable="creditDataVar" part="content"></to>

</copy>

<copy>
<from>$ checkCreditVar.content/@uuid </from>
<to>$ creditDataVar.content/@uuid</to>
</copy>

<bpelireply name="Send_CreditData" partnerLink="CreditAgency"

portType="tns:PurchaseProcess_CreditOrginzation"
operation="creditdata"

variable="creditDataVar" />

<bpel:else>
<copy>
<from>
<literal xml:space="preserve">
<tns:CreditData
xmlns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="creditAgency.xsd "
uuid="" limit="0" >
</tns:CreditData>
</literal>
</from>
<to variable="creditDataVar" part="content"></to>

</copy>

<copy>
<from>$ checkCreditVar.content/@uuid </from>
<to>$ creditDataVar.content/@uuid</to>
</copy>

<bpelireply name="Send_Customer_Unknown"

partnerLink="CreditAgency"

portType="tns:PurchaseProcess_CreditAgency"

operation="creditdata"
variable="creditDataVar" />
</bpelelse>
</bpelif>

</bpel:sequence>

</bpel:process>

1
g a

29 A.14 adiwaves CreditAgency Tussuudsdodum



149

<?xml version="1.0" encoding="UTF-8"?>

<bpel:process name="PurchaseProcess_Store"
targetNamespace="http://eclipse.org/bpel/sample"

suppressJoinFailure="yes"

xmlns:tns="http://eclipse.org/bpel/sample”

xmlns:bpel="http://docs.oasis-open.org/wsbpel/2.0/process/executable">
<bpelimport location="PurchaseProcess_Store.wsdl"
namespace="http://eclipse.org/bpel/sample”
importType="http://schemas.xmlsoap.org/wsdl/" />
<bpel:partnerLinks>
<bpel:partnerLink name="Losgistic"
partnerLinkType="tns::PurchaseProcess_Logistic"
partnerRole ="Logistic" />
<bpel:partnerLink name="CreditAgency"

partnerLinkType="tns::PurchaseProcess_CreditAgency"
partnerRole=" CreditAgency" />

<bpel:partnerLink name="Store"
partnerLinkType="tns::PurchaseProcess_Store"

myRole ="Store" />

</bpel:partnerLinks>

<bpel:variables>

<bpel:variable name="buyVar"
messageType="tns:StoreRequestMessage"/>

<bpel:variable name="checkCreditVar"

messageType="tns:CreditAgencyRequestMessage"/>

<bpel:variable name="creditDataVar"

messageType="tns:CreditAgencyResponseMessage"/>
<bpel.variable name="deliverVar"
messageType="tns:DeliverResponseMessage"/>
<bpel:variable name="confirmvar"
messageType="tns:StoreResponseMessage"/>
</bpel.variables>
<bpel:sequence name="Store">

<bpelireceive name="Receive_BuyRequest" partnerLink="Store"
portType="tns:PurchaseProcess_Store"

operation="buy" variable="buyVar" createlnstance="yes'/>
<copy>
<from>
<literal xml:space="preserve">
<tns:CheckCredit xmlns:tns=" http://eclipse.org/bpel/sample”

xsi:schemal.ocation="logistic.xsd " uuid="" >

</tns:CheckCredit>

</literal>

</from>

<to variable="checkCreditVar" part="content"></to>
</copy>
<copy>

<from>$ buyVar.content/@uuid</from>

<to>$ checkCreditVar.content/@uuid</to>

</copy>

<bpelinvoke name="Invoke_CheckCredit"
partnerLink="CreditAgency"
operation="checkcredit"

inputVariable="checkCreditVar"></bpel:invoke>
<bpel:receive name="Receive_CreditData"

partnerLink="CreditAgency"
portType="tns:SupplierProcess_CreditAgency"

operation="creditdata" variable=" creditDataVar "

createlnstance="yes'/>
<bpelif name="Check_Customer">
<bpel:condition>
<I[CDATA[ $buyVar.content/@price < $creditDataVar.content/@limit 1>
</bpel:condition>
<copy>
<from>

<literal xml:space="preserve">

<tns:Request
xmlns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="logistic.xsd "
uuid=""ref="25sggd52ss">

</tns:Request>

</literal>

</from>

<to variable="requestVar" part="content"></to>

</copy>

<copy>

<from>$ buyVar.content/@uuid </from>

<to>$ requestVar.content/@uuid</to>

</copy>

<bpelinvoke name="Invoke_DeliveryRequest"
partnerLink="Logistic"
operation="request"
inputVariable="requestVar"></bpel:invoke>
<bpelireceive name="Receive_Deliver"
partnerLink="Logistic"
portType="tns:SupplierProcess_Logistic"
operation="deliver" variable=" deliverVar "
createlnstance="yes'/>

<copy>

<from> <literal xml:space="preserve">
<tns:Confirm
xmlns:tns="

http://eclipse.org/bpel/sample”
xsi:schemal.ocation="logistic.xsd " uuid=""result="200" shipped="" >
</tns:Confirm>
</iteral>
</from>
<to variable="confirmVar" part="content"></to>

</copy>
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<copy>
<from>$ deliverVar.content/@uuid </from>
<to>$ confirmVar.content/@uuid </to>

</copy>

<copy>
<from>$ deliverVar.content/@shipped </from>
<to>$ confirmVar.content/@shipped </to>

</copy>

<bpel:reply name="Send_BuyConfirmed" partnerLink="Store"

portType="tns:PurchaseProcess_Store"
operation="confirm" variable="confirmvar" />
<bpelelse>
<copy>
<from>
<literal xml:space="preserve">
<tns:Confirm
xmilns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="logistic.xsd" uuid="" result="500" shipped="">
</tns:Confirm>
</literal>
</from>
<to variable="confirmVar" part="content"></to>
</copy>
<copy>
<from>$ buyVar.content/@uuid </from>
<to>$ confirmVar.content/@uuid</to>
</copy>

<bpel:reply name="Send_BuyFailed" partnerLink="Store"

portType="tns:PurchaseProcess_Store"
operation="confirm" variable="confirmvar" />
</bpel:else>
</bpeliif>
</bpel:sequence>

</bpel:process>

AN A.16 WaTwmaves Store Tuszuu

5718821080 lWATIWAVDITLUUIDIALATBIVU

oAU (A19)

TNATWAVDITEUUIBIAAITBIDUN T UTILAT 9T DA UUINADIAS UV 1804

Wegudeainneaniwazding wanslidiondieanvos UNI Airline, TRX Airline ua

TripAgency Tun it a.17 Idduilateaduealunindg .18 tiv A.21 uazlndinalunini

A.22 049 A.26



151

<?xml version="1.0" encoding="UTF-8"?>

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jboss.org/examples/creditOrganization"
xmlns:tns="http://www.jboss.org/examples/creditOrganization”

elementFormDefault="qualified">

<element name="CheckPrice" type="tns:checkPriceType"></element>

<element name="PriceData" type="tns:priceDataType"></element>

<complexType name="checkPriceType">
<attribute name="uuid" type="string"></attribute>
<attribute name="ref" type="string"></attribute>
<attribute name="flight" type="date"></attribute>
<attribute name="seat" type="integer"></attribute>
<attribute name="package" type="string"></attribute>

</complexType>

<complexType name="priceDataType">
<attribute name="uuid" type="string"></attribute>
<attribute name="ref" type="string"></attribute>
<attribute name="flight" type="date"></attribute>
<attribute name="price" type="integer"></attribute>
<attribute name="result" type="integer"></attribute>

</complexType>

<element name="Budget" type="tns:budgetType"></element>

<element name="CheckPackage" type="tns:checkPackageType"></element>

<complexType name="budgetType">
<attribute name="uuid" type="string"></attribute>
<attribute name="ref" type="string"></attribute>
<attribute name="flight" type="date"></attribute>
<attribute name="price" type="integer"></attribute>
<attribute name="result" type="integer"></attribute>

</complexType>

<complexType name="checkPackageType">
<attribute name="uuid" type="string"></attribute>
<attribute name="ref" type="string"></attribute>
<attribute name="flight" type="date"></attribute>
<attribute name="seat" type="integer"></attribute>
<attribute name="package" type="string"></attribute>

</complexType>

<element name="BillData" type="tns:billdataType"></element>

<element name="Reserve" type="tnsrreserveType"></element>

<complexType name="billdataType">
<attribute name="uuid" type="string"></attribute>
<attribute name="ref" type="string"></attribute>
<attribute name="flight" type="date"></attribute>
<attribute name="billcode" type="string"></attribute>
<attribute name="result" type="integer"></attribute>

</complexType>

<complexType name="reserveType">
<attribute name="uuid" type="string"></attribute>
<attribute name="ref" type="string"></attribute>
<attribute name="flight" type="date"></attribute>
<attribute name="result" type="integer"></attribute>

</complexType>

</schema>
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<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<wsdl.definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmilns:ca="http://www.jboss.org/examples/UNIAirLine"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" name="UNIAirLine"
targetNamespace="http://www.jboss.org/examples/UNIAirLine">
<types xmlns="http://schemas.xmlsoap.org/wsdl/">
<schema xmlns="http://www.w3.0rg/2001/XMLSchema">
<import namespace="http://www.jboss.org/examples/UNIAirLine"
schemalocation="airline.xsd"/>
</schema>
</types>
<wsdl:message name="UNIAirLineResponseMessage">
<wsdl:part element="ca:PriceData" name="content">
</wsdl:part>
</wsdl:message>
<wsdl:message name="UNIAirLineRequestMessage">
<wsdl:part element="ca:CheckPrice" name="content">
</wsdl:part>

</wsdl:message>

<wsdl:portType name="UNIAirLinelnterface">
<wsdl:operation name="checkprice_uni">
<wsdlinput message="ca:UNIAirLineRequestMessage">
</wsdlinput>
<wsdl:output message="ca:UNIAirLineResponseMessage">
</wsdltoutput>
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="UNIAirLinelnterfaceBinding"
type="ca:UNIAirLinelnterface">
<soap:binding style="document"
transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="checkprice_uni">
<soap:operation

soapAction="http://www.jboss.org/examples/UNIAirLine/chechPrice"/>
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<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdl:output>
<soap:body use="literal"/>
</wsdloutput>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="UNIAirLineService">
<wsdl:port binding="ca:UNIAirLinelnterfaceBinding"
name="UNIAirLinelnterfacePort">
<soap:address
location="http://localhost:8080/UNIAirLineService/UNIAirLinelnterfacePort"/>
</wsdl:port>
</wsdlservice>

</wsdl:definitions>
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<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<wsdl:definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:ca="http://www.jboss.org/examples/TRXAirLine"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" name="TRXAirLine"
targetNamespace="http://www.jboss.org/examples/TRXAirLine">
<types xmlns="http://schemas.xmlsoap.org/wsdl/">
<schema xmlns="http://www.w3.0rg/2001/XMLSchema">
<import namespace="http://www.jboss.org/examples/TRXAirLine"
schemalocation="airline.xsd"/>
</schema>
</types>
<wsdl:message name="TRXAirLineResponseMessage">
<wsdl:part element="ca:PriceData" name="content">
</wsdl:part>
</wsdl:message>
<wsdl:message name="TRXAirLineRequestMessage">
<wsdl:part element="ca:CheckPrice" name="content">
</wsdl:part>
</wsdlimessage>
<wsdl:portType name="TRXAirLinelnterface">
<wsdl:operation name="checkprice_trx">
<wsdlinput message="ca:TRXAirLineRequestMessage">
</wsdlinput>
<wsdl:output message="ca:TRXAirLineResponseMessage">
</wsdl:output>
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="TRXAirLineInterfaceBinding"

type="ca:TRXAirLinelnterface">

<soap:binding style="document"
transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="checkprice_trx">
<soap:operation
soapAction="http://www.jboss.org/examples/UNIAirLine/chechPrice"/>
<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdloutput>
<soap:body use="literal"/>
</wsdloutput>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="TRXAirLineService">
<wsdl:port binding="ca:TRXAirLinelnterfaceBinding"
name="TRXAirLinelnterfacePort">
<soap:address
location="http://localhost:8080/TRXAirLineService/TRXAirLinelnterfacePort"/>
</wsdl:port>
</wsdl:service>

</wsdl:definitions>
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<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<wsdl:.definitions xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:ca="http://www.jboss.org/examples/TRXAirLine"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" name="TRXAirLine"
targetNamespace="http://www.jboss.org/examples/TRXAirLine">
<types xmlns="http://schemas.xmlsoap.org/wsd\/">
<schema xmlns="http://www.w3.0rg/2001/XMLSchema">
<import namespace="http://www.jboss.org/examples/TRXAirLine"
schemal.ocation="airline.xsd"/>
</schema>
</types>
<wsdl:message name="AirLineRequestMessage">
<wsdl:part element="ca:CheckPrice" name="content">
</wsdl:part>
</wsdlimessage>
<wsdl:message name="TripAgencyResponseMessage_Budget">
<wsdl:part element="ca:Budget" name="content">
</wsdl:part>
</wsdlmessage>
<wsdl:message name="TripAgencyRequestMessage_CheckPackage">
<wsdl:part element="ca:CheckPackage" name="content">
</wsdl:part>
</wsdl:message>
<wsdl:message name="TripAgencyResponseMessage_BillData">
<wsdl:part element="ca:BillData" name="content">
</wsdl:part>
</wsdlmessage>
<wsdl:message name="TripAgencyRequestMessage_Reserve">
<wsdl:part element="ca:Reserve" name="content">
</wsdl:part>
</wsdl:message>
<wsdl:portType name="TRXAirLinelnterface">
<wsdl:operation name="checkpackage">
<wsdlinput message="ca:TripAgencyRequestMessage_CheckPackage">
</wsdlinput>
<wsdl:output message="ca:TripAgencyResponseMessage_Budget">
</wsdloutput>
</wsdl:operation>
</wsdl:portType>
<wsdl:binding name="TRXAirLinelnterfaceBinding"
type="ca:TRXAirLinelnterface">
<soap:binding style="document”
transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="checkpackage">
<soap:operation
soapAction="http://www.jboss.org/examples/UNIAirLine/chechPrice"/>
<wsdlinput>
<soap:body use="literal"/>
</wsdlinput>
<wsdl:output>
<soap:body use="literal"/>
</wsdl:output>
</wsdl:operation>

</wsdl:binding>

<wsdl:service name="TRXAirLineService">
<wsdl:port binding="ca:TRXAirLinelnterfaceBinding"
name="TRXAirLinelnterfacePort">
<soap:address
location="http://localhost:8080/TRXAirLineService/TRXAirLinelnterfacePort"/>
</wsdl:port>
</wsdl:service>

</wsdl:definitions>
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<bpel:process name="TravelProcess_ UNIAirLine"
targetNamespace="http://eclipse.org/bpel/sample”
suppressJoinFailure="yes" xmlns:tns="http://eclipse.org/bpel/sample”
mlns:bpel="http://docs.oasis-

open.org/wsbpel/2.0/process/executable”>

<bpelimport location="TravelProcess_UNIAirLine.wsdl"
namespace="http://eclipse.org/bpel/sample”

importType="http://schemas.xmlsoap.org/wsd\/" />

<bpel:partnerLinks>
<bpel:partnerLink name="UNIAirLine"
partnerLinkType="tns:TravelProcess _UNIAirLine "
myRole="UNIAirLine" />
</bpel:partnerLinks>

<bpel:variables>
<bpel:variable name="checkPriceUniVar"
messageType="tns:UNIAirLineRequestMessage"/>
<bpel:variable name="priceDataUniVar"
messageType="tns:UNIAirLineResponseMessage"/>

</bpelvariables>

<bpel:sequence name=" UNIAirLine ">
<bpel:receive name="Receive_CheckPrice" partnerLink="UNIAirLine"
portType="tns:TravelProcess_UNIAirLine"
operation="checkprice_uni" variable="checkPriceUniVar "

createlnstance="yes"/>

<copy>
<from>
<literal xml:space="preserve">
<tns:PriceData
xmlns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="airline.xsd " uuid="" ref="QA223#E22"
filght="" price="32000" result="200">
</tns:PriceData>
</literal>
</from>
<to variable="priceDataUniVar" part="content"></to>
</copy>
<copy>
<from>S$checkPriceUniVar.content/@uuid</from>
<to>$ priceDataUniVar.content/@uuid</to>
</copy>
<copy>
<from>S$checkPriceUniVar.content/@flight </from>
<to>$priceDataUniVar.content/@flight</to>

</copy>

<bpelireply name="Send_PriceData" partnerLink="UNIAirLine"
portType="tns:TravelProcess_UNIAirLine"
operation="pricedata_uni" variable="priceDataUniVar" />
</bpel:sequence>

</bpel:process>
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<bpel:process name="TravelProcess_TRXAirLine"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
mlns:tns="http://eclipse.org/bpel/sample”

mlns:bpel="http://docs.oasis-

open.org/wsbpel/2.0/process/executable”>

<bpelimport location="TravelProcess_TRXAirLine.wsdl"
namespace="http://eclipse.org/bpel/sample"

importType="http://schemas.xmlsoap.org/wsdl/" />

<bpel:partnerLinks>
<bpel:partnerLink name="TRXAirLine"
partnerLinkType="tns:TravelProcess_TRXAirLine"
myRole="TRXAirLine" />

</bpel:partnerLinks>

<bpel:variables>
<bpel:variable name="checkPriceTrxVar"
messageType="tns:TRXAirLineRequestMessage"/>
<bpel:variable name="priceDataTrxVar"
messageType="tns:TRXAirLineResponseMessage"/>

</bpel:variables>

<bpel:sequence name="TRXAirLine ">
<bpel:receive name="Receive_CheckPricect" partnerLink="TRXAirLine"
portType="tns:TravelProcess_TRXAirLine"
operation="checkprice_trx" variable="checkPriceTrxVar "

createlnstance="yes"/>

<switch>
<case condition="$checkPriceTrxVar.content/@package == 'low">
<copy>
<from>
<literal xml:space="preserve">
<tns:PriceData
mlns:tns=" http://eclipse.org/bpel/sample”
xsi:schemal.ocation="airline.xsd"
uuid="" ref="RX223#E42"
filght="" price="12000" result="200">
</tns:PriceData>
</literal>
</from>
<to variable="priceDataTrxVar" part="content"></to>
</copy>

</case>
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<case condition="$checkPriceTrxVar.content/@package == 'high">
<copy>
<from>
<literal xml:space="preserve">
<tns:PriceData
mlns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="airline.xsd"
uuid=""ref="RX223#B12"
filght="" price="52000" result="200">
</tns:PriceData>
</literal>
</from>
<to variable="priceDataTrxVar" part="content"></to>
</copy>
</case>
<otherwise>
<copy>
<from>
<literal xml:space="preserve">
<tns:PriceData
xmilns:tns=" http://eclipse.org/bpel/sample"
xsi:schemal.ocation="airline.xsd "
uuid=""ref="RX223#E21"
filght="" price="31000" result="200">
</tns:PriceData>

</literal>

</from>
<to variable="priceDataTrxVar" part="content"></to>
</copy>
</otherwise>
</switch>
<copy>
<from>S$checkPriceTrxVar.content/@uuid </from>
<to>$ priceDataTrxVar.content/@uuid</to>
</copy>
<copy>
<from>S$checkPriceTrxVar.content/@flight </from>
<to>$priceDataTrxVar.content/@flight</to>
</copy>
<bpelireply name="Send_PriceData"
partnerLink="TRXAirLine"
portType="tns:TravelProcess_TRXAirLine"
operation="pricedata_trx"

variable="priceDataTrxVar" />

</bpel:sequence>

</bpel:process>
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<bpel:process name="TravelProcess_ TripAgency"
targetNamespace="http://eclipse.org/bpel/sample"
suppressJoinFailure="yes"
mins:tns="http://eclipse.org/bpel/sample”
mlns:bpel="http://docs.oasis-

open.org/wsbpel/2.0/process/executable”>

<bpelimport location="TravelProcess_TripAgency.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />

<bpelimport location=" TravelProcess_UNIAirLine.wsdl"
namespace="http://eclipse.org/bpel/sample"
importType="http://schemas.xmlsoap.org/wsdl/" />

<bpelimport location="TravelProcess_TRXAirLine.wsdl"
namespace="http://eclipse.org/bpel/sample”
importType="http://schemas.xmlsoap.org/wsdl/" />

<bpel:partnerLinks>

<bpel:partnerLink name="TripAgency"
partnerLinkType="tns:TravelProcess_TripAgency"
myRole="TripAgency" />

<bpel:partnerLink name="UNIAirLine"
partnerLinkType="tns:TravelProcess_UNIAirLine"
partnerRole="UNIAirLine" />

<bpel:partnerLink name="TRXAirLine"
partnerLinkType="tns:TravelProcess_TRXAirLine"
partnerRole ="TRXAirLine" />

</bpel:partnerLinks>

<bpel:variables>

<bpel:variable name="checkPackageVar"

messageType="tns:TripAgencyRequestMessage_CheckPackage"/>

<bpel:variable name="checkPriceBaseVar"
messageType="tns:AirLineRequestMessage"/>
<bpel:variable name="checkPriceUniVar"
messageType="tns:UNIAirLineRequestMessage"/>
<bpel:variable name="priceDataUniVar"
messageType="tns:UNIAirLineResponseMessage"/>
<bpel:variable name="checkPriceTrxVar"
messageType="tns:TRXAirLineRequestMessage"/>
<bpel:variable name="priceDataTrxVar"
messageType="tns:TRXAirLineResponseMessage"/>
<bpel:variable name="budgetVar"
messageType="tns:TripAgencyResponseMessage_Budget'/>
<bpel:variable name="reserveVar"
messageType="tns: TripAgencyRequestMessage_Reserve"/>
<bpel:variable name="billdataVar"
messageType="tns:TripAgencyResponseMessage_BillData"/>

</bpel:variables>

<bpel:sequence name=" Chect_Package">
<bpel:receive name="Receive_CheckPackahe" partnerLink="TripAgency"
portType="tns:TravelProcess_TripAgency"

operation="checkpackage" variable="checkPackageVar '

createlnstance="yes"/>
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<copy>
<from>
<literal xml:space="preserve">
<tns:CheckPrice
xmlns:tns=" http://eclipse.org/bpel/sample"

xsi:schemalocation="tripagency.xsd "

uuid=""ref="" filght="" package
</tns:CheckPrice>
</literal>
</from>
<to variable="checkPriceBaseVar" part="content"></to>

</copy>

<copy>
<from>$ checkPackageVar.content/@uuid </from>
<to>$ checkPriceBaseVar.content/@uuid</to>

</copy>

<copy>
<from>$ checkPackageVar.content/@ref </from>
<to>$ checkPriceBaseVar.content/@ref</to>

</copy>

<copy>
<from>$ checkPackageVar.content/@flight </from>
<to>$ checkPriceBaseVar.content/@flight</to>

</copy>

<copy>
<from>$ checkPackageVar.content/@package </from>
<to>checkPriceBaseVar.content/@package</to>

</copy>

<bpel:flow name="CheckPrice">
<bpel:sequence name="UNIAirLine">
<bpeliinvoke name="Invoke_CheckPrice_UNI"
partnerLink="UNIAirLine" operation="checkprice_uni"
inputVariable="checkPriceUniVar"></bpel:invoke>
<bpel:receive name="Receive_PriceData_UNI"
partnerLink="UNIAirLine"
portType="tns:TravelProcess_UNIAirLine"
operation="pricedata_uni" variable=" priceDataUniVar "

createlnstance="yes"/>

</bpel:sequence>
<bpel:sequence name="TRXAirLine">
<bpelinvoke name="Invoke_CheckPrice_TRX"
partnerLink="TRXAirLine" operation="checkprice_trx"
inputVariable=" checkPriceTrxVar "></bpel:invoke>
<bpel:receive name="Receive_ PriceData_TRX"
partnerLink="TRXAirLine " portType="tns: TravelProcess
_TRXAirLine"
operation="pricedata_trx" variable=" priceDataTrxVar "
createlnstance="yes"/>
</ bpel:sequence>
</bpel:flow>
<bpelireceive name="Receive_Reservation" partnerlLink="TripAgency"
portType="tns:TravelProcess_TripAgency"
operation="reserve" variable="reserveVar" createlnstance="yes"/>
<copy>
<from>
<literal xml:space="preserve">
<tns:BillData
xmlns:tns=" http://eclipse.org/bpel/sample"
xsi:schemalocation="tripagency.xsd"
uuid=""ref=""billcode="1192836772/23387" flight="2016/12/12" >
</tns:BillData>
</literal>
</from>
<to variable="billdataVar" part="content"></to>
</copy>
<copy>
<from>$ reserveVar.content/@uuid </from>
<to>$ billdataVar.content/@uuid</to>
</copy>
<copy>
<from>$ reserveVar.content/@ref </from>
<to>$ billdataVar.content/@ref</to>
</copy>
<bpel:reply name="Send_BillData" partnerLink="TripAgency"
portType="tns:TravelProcess_TripAgency" operation="billdata"
variable="billdataVar" />
</bpel:sequence>

</bpel:process>
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